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Attempts to promote aquaculture in Puget Sound waters
have met with heated debate over the physical and
environmental impacts such siting would produce. These are
concerns that aquaculturists contend are nothing more than
smoke screens used to conceal the only issues that matter to
their opponents — aesthetic appearance and the potential
threat to property values.
This essay examines the issues concerning aquaculture
in the region. First the history of aquaculture in the
Sound from the turn of the century through to the present is
addressed. Highlighted are the problems of stewardship and
the challenges faced by the industry in its use of the Sound
as a resource.
The various species raised and the production methods
employed to cultivate them are next discussed. Disputes
involving Puget Sound aquaculture that have been heard
before the Washington Shorelines Hearings Board are then
presented and analyzed. Finally, the economic impact of
aquaculture is evaluated, with primary focus on the oyster
and salmon segments of the industry.
A conclusion is reached that aquaculture provides a
viable means of enhancing the state's food resources, but
that competition for land and water sites in the Puget Sound
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CHAPTER I: INTRODUCTION
The location of various types of agricultural
production as well as government locational policies, and
how these are applied, have been major concerns of
geographers for decades.^ The sub-discipline of geography
that deals with the locational process and the forces that
act upon it is economic geography. For the businessman —
in this case the aqauculturist — the choice of a suitable
location is absolutely critical to success or failure.
Without an accurate assessment of the comparative costs and
returns choosing a poor location is likely to lead to a
waste of resources, rather than the most productive economic
utilization of a site.^ The economic geographer then can
provide guidance in the ticklish task of fitting aquaculture
into an already intensively utilized land/water system.
Aquaculture is a farming activity that is generally
defined as the controlled cultivation and harvesting of
aquatic plants and animals in either fresh or salt water.
By contrast mariculture is a farming activity defined as the
controlled cultivation and harvesting of aquatic plants and
animals only in a marine environment.^ In Washington state,
aquaculture encompasses a wide range of species and
production methods and it might take place on tidelands,
with the use of float suspension techniques in open water,
or in ponds and land-based tanks.
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THE PROBLEM
Aquaculture is hardly a new economic activity. For
centuries, sophisticated pond culture techniques have been
carried on in China and southeast Asia. The Greeks and
Romans left written records detailing their practice of pond
culture methods as a way of raising food and in medieval
Europe fish were so raised by monks and others. Today
aquaculture is practiced all over the world from Norway to
Chile.'*
To many aquaculturists, the sheltered waters of Puget
Sound offer an ideal combination of conditions; clean water,
good tidal currents, and suitable temperatures for
aquaculture production better than those in almost any other
region of North America. However, unlike other regions,
where aquaculture might have been practiced for centuries,
and is accepted as normal practice, or where it is found in
isolated areas away from large population centers, the Puget
Sound region is currently an intensively utilized land/water
system.^ With the exception of Japan, the Puget Sound is
unique among the major aquaculture growing regions of the
world in that is not only the most prosperous area in the
state, but it is the most populous. This, not surprisingly,
has led to direct conflict between other users of the
Sound — upland property owners and commercial fishermen —
and aquaculturists over what should be the proper use of the
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public waters within Washington State. This in turn has led
to disagreements between local governments and certain state
agencies. On one side of the coin, the state departments of
Agriculture, Fisheries, and Natural Resources are all strong
supporters of the rapid expansion of aquaculture. On the
other, local governments, which are more exposed to the
direct complaints of constituents are concerned about the
negative effects of aquaculture. Consequently, they
advocate a "go slow" approach to site certification.®
This in turn has led to tension between fish farmers
and two principal interest groups: upland/shoreline
residents and commercial fisherman both of whom are opposed
to aquaculture production in Puget Sound. Upland/shoreline
residents are opposed to aquaculture primarily on the basis
of aesthetics, fearing that such activities will destroy the
visual environment they currently enjoy.’ They also believe
that their environment will be further degraded by the
smells and noise they believe to be associated with any
aquaculture enterprise. And if the aesthetic quality of
their views are adversely affected many upland/shoreline
residents feel that their property values will drop as a
result.
When a salmon farm is proposed, upland/shoreline
residents opposed to it raise numerous environmental
concerns. The major issues include the accumulation of
solid waste beneath the fish pens and the potential adverse
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effects of the antibiotics used to control fish diseases.
They argue that the uneaten food and fish excrement that
accumulates beneath the pens will kill off the previous
communities of benthic flora and fauna. As for the use of
antibiotics, upland/shoreline residents are specifically
concerned that the antibodies will become concentrated in
the fish feces and then subsequently be ingested by oysters
and clams. And this, they fear, could result in resistant
strains of bacteria that could then be passed on to humans.*
Commercial fisherman, on the other hand, have been
opposed to any increase in salmon farming for two reasons:
(1) the encroachment on fishing grounds or areas through
which fish pass and (2) the adverse effects of farmed fish
on market prices. The first point could easily be met by
simply identifying such sites and then closing them to
aquaculture activities. This, of course would further
restrict the number of sites available to the salmon farmer
in Puget Sound.® The second point is more complex in that
salmon farmers do have on advantage in that they can market
fresh fish year round, and this may well affect the sale of
frozen fish during the commercial fisherman's offseason.
Also, it is much easier for salmon farmers to maintain
consistently high standards during both harvesting and
processing.
Secondary issues which would potentially affect both
upland/ shoreline residents and commercial fishermen are
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restrictions on navigation and water-based recreational
activities.
Aquaculturists are frustrated by the whole permit
process, which can be very costly and time consuming. For
example, one prospective Puget Sound nori grower testified
during a State Senate hearing in 1985 that he had invested
twenty months and over $100,000 in answering legal
challenges to obtain approval to begin farm operations.“
Therefore, with no guarantee the site will ultimately be
approved, it is hard to attract and to hold potential
investors.
Also, often overlooked in discussions of aquaculture's
biological impacts is the industry's incentive to preserve
water quality and thus enhance the environment. In fact,
many fish farmers feel that upland/shorelines residents are
using environmental concerns as a smoke screen to disguise
their true intention, which is to preserve their visual
environment. Nevertheless, salmon farmers do concede that
solid wastes does lead to elimination of those benthic
organisms directly under their pens, but at the same time
they express willingness to locate only on sites where there
are no valuable flora or fauna species eg. eelgrass or
crabs.
Salmon farmers generally agree that the answers to
antibiotic questions are presently unknown and that it will
take a lot of time and money to solve them, yet they believe
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that the use of this argument is but another attempt at
"stall tactics" on the part of upland/shoreline residents.
The farmers engaged presently argue that their use of
antibiotics is kept to a minimum, and these are used only
when specific diseases (eg. VHS- viral hemorrhagic
septicemia) break out. They also argue that saltwater and
sunlight break down the antibiotics over time thus rendering
them harmless, although this has never been convincingly
proven.
As for the question of competition, fish farmers claim
they cannot compete with commercial fishermen during the
summer months when salmon caught by commercial fishermen
flood the market and depress prices. They also argue that
regardless of whether farmed fish are allowed to be grown in
Puget Sound or not, farmed fish from foreign producers will
fill the void left in the marketplace for year round fresh
salmon.
Unfortunately, there is no operative price mechanism
which would help establish a schedule for the best uses of
the Sound's waters. However, from the standpoint of all
residents of the Puget Sound there seems to be no reason to
rush headlong into the development of aquaculture
activities.*'* The challenge lies in resolving these
conflicts and fitting aquaculture into such a heavily
populated area with its wide array of water-dependent
industries, recreational users, and upland/shoreline home
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owners. This will demand full public review and evaluation 
of the state environmental impact statement, as well as 
detailed analysis of
site specific factors involved in each application.
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A REVIEW OF THE LITERATURE
To date no geographer has attempted to examine the
siting problems involved with aquaculture development in
Puget Sound waters, although several scholars outside the
discipline have done research on the subject. These
include: Nan Evans, Coastal Research Analyst, Institute for
Marine Studies, University of Washington,Conrad Mahnken,
Fisheries Biologist, National Marine Fisheries Service,^®
Alan C. Duxbury, Fisheries Biologist, University of
Washington,and economist, James A. Crutchfield.
However, most of these papers, with the exception of
Crutchfield's, were written during the 1970s before the
Shorelines Hearings Board (SHB) specifically addressed the
broad interest questions regarding aquaculture development
in Puget Sound. Invaluable background material has been
gained from such works as: Daniel P. Cheney and Thomas F.
Mumford, Jr.'s Shellfish and Seaweed Harvests of Puget
Sound. Charles Magoon and Richard Vining's Introduction to
Shellfish Aquaculture in the Puaet Sound Region.^” Daniel
Jack Chasan's The Water Link: A History of Puget Sound as a
Resource.E.N. Steele's The Rise and Decline of the
Olympic Ovster^^ and John L. Pitts Response to "Whitelev
Transcript"The most important source materials used for
this thesis have been the nineteen cases involving
aquaculture subjects heard before the SHB between 1974 and
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1990. These materials were obtained from the records of the




The objective of this thesis is to examine the problems
affecting the location and siting of aquaculture in Puget
Sound. It will show that aesthetic values have had a
significant impact upon the controversy surrounding
aquaculture development. The thesis will also describe the
complexity and diversity of the industry as illustrated
throughout its history and both current developments and the
real or perceived economic impacts upon local communities.
It will indicate that aesthetics have been the primary
concern of upland owners, who at times have camouflaged the
issue with their emphasis on numerous environmental
concerns. In addition, the significance of the economic
impacts as claimed by aquaculturists will be examined
closely. And finally, this thesis will demonstrate that
historically aquaculturalists have been responsible in their
use of Puget Sound.
RESEARCH DESIGN AND METHODOLOGY
This study, which was begun in September 1986, has been
limited to the Puget Sound region. All Shorelines Hearings
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Board cases dealing with aquaculture dating back to its
inception in 1971 through 1990 have been examined. These
provide the basis for the thesis and constitute, as noted
above, the most useful source. Supplementing the latter
have been interviews with the shoreline planners responsible
for aquaculture in each of the ten Puget Sound counties. In
addition, other officials involved with aquaculture at the
state level in the Departments of Fisheries, Natural
Resources, Ecology, Agriculture, Social and Health Services,
and Trade and Economic Development have also been consulted.
A number of Aquaculturists were interviewed at an
aquaculture tasting held at the Columbia Center in Seattle
in 1987 in order to obtain their perspectives. Interviews
were also conducted with Alan C. Duxbury, the Director of
Washington Sea Grant Program, at the University of
Washington in 1986. The State Archives and State Library in
Olympia and the Washington State Historical Society in
Tacoma were visited to obtain additional information.
In identifying study limitations perhaps the most
important was the lack of response of nineteen aquaculture
opposition groups to a survey mailed in 1987. The
opposition groups were identified through the SHB cases. As
a result, inclusion of these responses, which totaled five,
was not possible due to the inadequate sample size. The
impact of this has been somewhat negated by the fact that
the reasons for their opposition were included in the SHB
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cases reviewed in chapter four.
ORGANIZATION OF THE THESIS
Chapter two briefly traces the history of the
aquaculture industry in Puget Sound from 1900 to the
present. It includes a discussion of the development of
oysters, mussels, nori, and salmon net pens in Puget Sound
and how the early oystermen were the first to fight for a
clean Sound.
Chapter three describes how the various aquatic plants
and animals used by the aquaculture industry in Puget Sound
are cultured. It also illustrates how the industry is
organized as well.
Chapter four investigates all the Shorelines Hearings
Board cases that deal with aquaculture from 1974 through
1990 providing the locations, specifics, the results, and
the outcome.
Chapter five examines the economic question raised by
the development of aquaculture in Puget Sound, while chapter
six provides a summary and conclusions.
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CHAPTER II: A BRIEF HISTORY OF AQUACULTURE IN PUGET SOUND
Puget Sound at the turn of the century was in the midst
of a period of rapid growth due in large part to the
Klondike gold rush. The salmon canning industry was
growing, as were the regional lumber mills. After the
Spanish-American War the Bremerton navy yard, which had been
a navy yard in name only due to its minimal facilities,
began receiving federal money for expansion. Foreign trade
in the Washington Customs District doubled between 1898 and
1902. Two transcontinental railroads had been completed
linking the Sound with the rest of the nation. A constant
stream of ships was hauling lumber, coal, and wheat to
California, the Klondike, and the world. The Wright
brothers were soon to make their first powered flight, and
the automobile was on the verge of replacing the horse and
buggy.
Almost invisible against this background of activity
was the birth of what was to become the aquaculture industry
in Puget Sound. This chapter provides a brief history of
aquaculture in the Sound beginning with the Olympia oyster
and ending with the development of net-pen salmon culture.
It will also discuss the introduction of the Pacific Oyster,




For decades prior to 1900 oysters were commercially
harvested from the sheltered waters of the southern Sound,
with the oystermen culling oysters from abundant stocks of
indigenous oysters. These they sold in the many small
lumbering towns that had sprouted along the shoreline of the
Sound. However, the oystermen knew that they could not rely
on nature's bounty indefinitely to supply a growing market
with a steady quantity of oysters, unless a better and more
reliable method was found to cultivate them. But, with the
State holding title to the tidelands used by the oystermen
there was no incentive for them to improve these.
Therefore, to encourage the development of the fledgling
oyster industry, the State Legislature passed the Callow Act
in 1890. This allowed anyone who had occupied sites and
harvested oysters prior to its passage to buy tidelands from
the State. The only proviso was that the State would take
back this land if it was used for anything other than the
cultivation of oysters.* After an outcry from people who
were not able to take advantage of the Callow Act, the
Legislature in 1895 passed the Bush Act, which gave any
citizen the right to file on oyster land. Like the Callow
Act, this one also required that the tidelands be used
solely for oyster farming.^
Given state incentive to improve their tidelands, the
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first dikes began to appear upon the tideflats of the south
Sound in 1900. The construction of the dikes was based on
methods used in France, and with regard to "experimentation
and observation made by the most progressive oystermen".^
This was what the oystermen had been searching for. Using
the dikes, tidewater could be held back to cover the oyster
beds. There, it was observed, "water was held behind a
ridge of gravel, even though located on the tideflats on
higher levels where otherwise no set of seed took place,
seed caught in abundance" This method of cultivation was
so successful that soon all oystermen in the region were
using it. Consequently, an elaborate system of diked ponds
began to form across the south Sound, to protect the oysters
from the near freezing temperatures of winter and the over­
heating that could occur in summer.
However, building and maintaining the dikes was not
only time-consuming, it was also expensive. In fact, one
grower's experience is detailed in Steele's report. It had
taken him thirty-five years to dike eighteen acres of
tideland, organized on five levels, with the terraces
following the curved beach and the natural contours of the
tideflat. The dikes varied from two to four feet in height
and these were replaced three or four times over the thirty- 
five year period. Untreated lumber was used initially, then
lumber treated with creosote, and finally cement. Such work
could only be undertaken during certain parts of the year.
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and then only if the weather cooperated.* The cost to a
grower was approximately $5,000 an acre, and it required the
services of four to ten men. This added up to a lot of money
in the first quarter of the century, and it is unlikely that
this system of diking could ever have been accomplished
without the use of the cheap Chinese labor, provided by the
many Chinese who had settled in the area after working on
the railroads.
Following the diking of the tidelands and the building
of shucking houses, which utilized the most modern equipment
available in packing design and canning techniques, the
Olympic oyster industry became by the 1920s a flourishing
one. Harvests of Olympic oysters peaked in 1926 at 701,000
lbs, but then a downward spiral ensued and the harvest
reached its lowest level of 2,700 lbs. in 1982. Decline in
production from the late 1920s through the 1950s was
attributed largely to the pulp mill effluent dumped into
Oakland Bay by the Rainier Pulp mill in Shelton, built in
1927, but also to Japanese oyster drills — accidentally
imported with the Pacific oyster — and to depressed prices
and increased labor costs.® Production increased slightly
after 1957 following the closure of the Shelton pulp mill
but it declined again after the early 1970s.
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THE PACIFIC OYSTER
Because of its restricted extent and the labor
intensive production methods needed the south Sound was all
but closed to any newcomer. As a result oystermen began to
seek alternatives to the delicate Olympia oyster to take
advantage of the miles of tidelands along the Sound that
would not support it. Their search led them first to the
large Eastern oyster which had been successfully
transplanted from the east coast in the 1880s to the waters
of San Francisco Bay, where it proved to be very popular
with consumers. So it was with high hopes that this same
species was transplanted to the waters of Puget Sound as a
possible alternative to the Olympia oyster, after the
Legislature had appropriated $10,000 for the study of the
Eastern oyster in 1900. An experimental station was
established at Keyport Landing. Here work was continued
until the exhaustion of the appropriation two years later.’
No further funding for this work was requested, the waters
of the Sound having been found to be too cold for the
Eastern oyster to develop to marketable size.
Having failed in their attempts to introduce the
Eastern oyster to Puget Sound, the only possible alternative
appeared to be the Japanese or Pacific oyster. Although
some accounts put the introduction of this species into the
Sound as early as 1902,* it was not until 1905 that the
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first mature Pacific oysters were planted in Samish Bay by
Japanese oystermen who had hopes of eventually establishing
them through natural reproduction.® This first effort to
install the Pacific oyster in the Sound met with failure,
but further attempts were made, and partial success was
achieved in Liberty Bay, near Poulsbo, in 1907-1908 when
three-year old oysters from Hiroshima were successfully
transplanted and survived growing to commercial size.
The next few years saw slow development of the Pacific
oyster industry, but the natural reproduction of seed —
referred to as spat — continued to be both unpredictable
and disappointing. However, due largely to an accident,
this was to change. In 1919, a large percentage of an
oyster shipment destined for Samish Bay was found to have
died in transit.This misfortune was, however, soon seen
to have been a blessing in disguise, as the spat that had
attached themselves to the now dead adult oyster shells
survived and grew quickly on the tidelands of Samish Bay.
This was a significant discovery because importing seed
oysters proved far superior to adult oysters. Not only were
they cheaper to buy and transport, they also had better
survival rates in shipping and transplanting as well. More
important, oystermen need no longer rely on natural
reproduction with all of its uncertainties. The first
commercial plantings of Pacific oyster seed were made in
Samish Bay in 1921.“
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Initially, the Pacific oyster was only slowly accepted
in the marketplace, but with the ready availability of the
Japanese seed Pacific oyster culture expanded rapidly
throughout the Sound, except in the south Sound region where
none were planted for many years. Eventually, the Padilla
Point Oyster Company of Everett was to operate the world's
largest oyster canning plant during the 1930s, when it
leased and converted a salmon cannery on the Everett
waterfront. Here was developed and canned the world's first
successful oyster soup — Bailey's Oyster Soup — which was
soon being sold throughout the country.*^
In 1935, experimental sites were established by the
Padilla Point Oyster Company in Dabop Bay, northern Hood
Canal, in an effort to establish local seed hatcheries, and
thus dispense with the Japanese suppliers altogether.*^ The
latter it might be noted, were threatened by the strained
relations that existed between the governments of Japan and
the United States prior to Pearl Harbor. Although the
technology to successfully mass produce oyster seed would
not be available until the mid-1960s, natural spawning in
Puget Sound did provide enough spat for the industry to
survive the war years.*'* After the war, Puget Sound growers
resumed their importation of seed from Japan and this
continued until the early 1970s, when escalating shipping
costs motivated them to intensify efforts to establish local
seed hatcheries, and these proved successful.
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The annual production of Pacific oysters in the Sound
has not varied greatly since 1935 even though the oyster
beds in the north Sound had all but shut down by the late
1950s due to pollution. Offsetting this was a shift to the
south Sound, where many tidelands were changed from Olympic
oyster production to the cheaper Pacific Oyster.
POLLUTION PROBLEMS
Pollution of the Sound is nothing new. Earlier in the
present century the major waste dumped into it came from the
many fish canneries that dotted its shores, and although at
times this waste created a noxious stench it did little harm
to the Sound's aquatic life. This began to change in the
late 1920s and early 1930s when the pulp and paper industry
became operational along the shores of Puget Sound. At
first few were concerned about the sulphide liquor being
discharged into the waters of the Sound by the pulp
industry, most people being more interested in the jobs that
these mills promised. This was especially important in the
years of the Great Depression. Those few who were concerned
included the oystermen of the south Sound who began to worry
about the effects the waste sulphide liquor would have on
their oyster beds even before the Rainier Pulp mill was
built in Shelton along the shores of Oakland Bay — the
heart of the Olympic oyster industry.
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Soon after the Shelton plant was opened in 1927, the
oystermen's worst fears were realized. Oyster harvests in
the Oakland Bay region began to fall and seed failed to set.
This was the beginning of a protracted fight that would pit
the oystermen against the pulp industry. The issue was
never in doubt from the mill owners' point of view because -
- economically and politically — oysters were not in the
same "league" as the pulp industry. Mark Reed, the owner of
the Shelton plant and president of the Simpson Timber
Company, was perhaps the most powerful politician in the
State at the time, due to his position as Speaker of the
House in the State Legislature.*^ Reed also owned oyster
beds, and in true political fashion, he played his dual
roles "against each other and took a position of judicious
detachment: yes, something was wrong, but there was no
proof that the mill was responsible — a contention that was
technically correct — and, in the absence of proof, hasty
action was uncalled for".**
However, from the oystermen's point of view it was
clear that the pulp mill was to blame and action was needed
if the oyster industry was to be saved. Even before the
plant opened appeals had been made to the State Health
Department and to the State Supervisor of Fisheries Charles
Pollock, and in August 1926, an Investigation Committee on
Pollution Problems was appointed by the Washington State
Fisheries Board.*’ The findings of the committee proved to
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be inconclusive on what effect the discharges of sulphide
liquor would have on the oyster harvests of the south
Sound — pulp mills were already in operation at Port
Angeles and Anacortes.
However, conditions kept getting worse for the
oystermen of the south Sound. The oyster spawn did not
survive in either 1928 or 1929 in Oakland Bay. Finally fed
up with the double talk out of Olympia, and in desperation,
a number of oystermen in the Shelton area sued the pulp mill
for damages in 1930. Out of court settlements were made
that amounted to thousands of dollars to which the citizens
of Shelton contributed at least $150,000 when the mill
threatened to close its doors.Many of the oystermen took
this money and reinvested it back in their oysterbeds in the
mistaken belief that the discharges would now be stopped or
at least reduced. In the end, the pulp industry was never
to admit that their discharge of sulphide liquor was
responsible for the reduced oyster harvests in the south
Sound. The only effect the oystermen's suit had on pulp
industry was that some "companies had their mills try and
release the most visible pollutants at night".With the
depression and such powerful opposition as Mark Reed to
contend with, the oystermen did not stand a chance, although
they continued to protest.
From the south Sound the fight against the pulp mills
moved into the north Sound. R.H. Bailey, of Bailey's Oyster
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Soup fame, sued the Puget Sound Pulp and Timber Company's
Bellingham pulp mill unsuccessfully for the damage done to
his oyster beds in Samish Bay. After seeing his oyster beds
in both Samish Bay and Port Susan all but wiped out from the
pulp mills located in Bellingham and Everett, Bailey became
a crusader for clean water. He claimed to have fathered the
bill that established the State's first independent
pollution control board, a bill that was passed by the
legislature in 1945.^° The real credit however should go to
Don Johnson, founder of the Washington State Sportsman's
Council.
By the end of World War II, the pollution fight was no
longer the exclusive concern of the oystermen, the torch
having been passed to sport fishermen and recreational
boaters. After a federal government report that ranked the
Sound as the sixth most polluted area in the nation in 1951,
a sport fisherman by the name of Tom Winmer called for state
permits to be required for any industrial plant dumping
wastes into the Sound. Surprisingly, the oystermen of the
Sound were decidedly unfriendly towards the proposed
legislation on the grounds that such permits would simply be
a license to pollute. The legislation nevertheless, passed
in 1955.^*
In 1964, the last suit brought against a mill by
oystermen — Olympic Oyster Company vs. Rayonier, Inc. —
was dismissed by U.S. District Court Judge George Boldt.
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Boldt ruled "that there was 'no substantial evidence' that
the Shelton pulp mill had caused the deaths of oysters in
Oyster Bay or that the mill had violated the terms of its
State Water Pollution Control Commission permit to discharge
wastes”.“ Despite decades of research, a clear cause and
effect relationship had never been established between pulp
mill effluent and the decline of oyster populations. Even
though the circumstantial evidence was clear and
convincing — mill starts up and oyster population
declines — there was no hard scientific proof.
However, as the regional economy grew and the region's
population grew more environmentally sophisticated, the
Sound and the surrounding forests were looked upon as more
of an amenity than resources to be developed only
economically. Slowly, environmental considerations began to
prevail over economic ones as the environmental movement
gathered steam in the late 1960s and early 1970s. And "the
sulfurous odor that routinely hung over Everett, Bellingham,
Tacoma, and other pulp mill communities was no longer
regarded by everyone as 'the small of progress
THE CAUTIOUS APPROACH
As the population of the Sound has grown, the State has
taken a more cautious attitude towards any further
development of aquaculture in Puget Sound, by taking into
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account the public's concern over its impact. Since the
early 1970s the major worries have been the degradation of
scenic values for shoreline and upland property owners, and
restrictions on water-based recreational activities such as
boating. Commercial fishermen have also expressed concerns
over the encroachment of aquaculture activities on their
fishing grounds and the negative effects of farmed fish on
market prices. Other concerns have to do with noise, and
the biological impacts, as for example, long-term effects of
drugs and other chemicals on fish/humans transmission of
diseases to native fish stocks, and possible genetic damage.
All of these matters have become very controversial and
each is examined in detail in chapter four. To be fair, of
course, it should be pointed out that the cautious approach
now taken was forced on the State in part by local
governments which were taking the heat from their
constituents after the state turned a deaf ear to them.
Another result of the increased population of the Sound
has been the threat of nonpoint pollution, which has only
become a problem within the last decade, from urban and
rural land uses. Called nonpoint because the cause of this
type of pollution can not be tracked to one specific
location, it is known that this is caused mainly by poor
animal-keeping practices, failing septic tanks, and storm
water runoff.
Growing areas are carefully monitored by the Department
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of Social and Health Service (DSHS) to guarantee the safety
of shellfish to the consumer. The standards are strict and
areas are closed it they fail to meet them. "Already, water
quality problems have closed or restricted 40% of Puget
Sound's commercial shellfish acreage".^ It is possible to
treat shellfish that have unacceptable concentrations of
fecal bacteria by moving them to uncontaminated grounds
until the toxins have been flushed out of their systems.
However, many shellfish farmers feel that they must be given
consideration by planners at the local level to ensure the
provision and maintenance of suitable areas for shellfish
growing and harvesting.“
MANILA CLAMS
Unintentionally introduced into the Sound along with
the Pacific oyster shipments from Japan in the 1920s and
1930s, the Manila clam has since developed into the most
valuable commercial clam resource in Washington State.
Virtually all Manila clam production is concentrated on
about 680 acres intertidal beds distributed throughout the
south Sound, where a small group of about twenty-one
commercial growers harvest them along with their oysters.
Clam harvesting is a very labor-intensive industry with all
of the clams being harvested by hand, so it was not until
after World War II that significant contributions of Manila
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clams were made to the hardshell clam fishery. Production
has ranged from about 300,000 lbs. per year in the early
1960s to over 1.5 million lbs. in recent years.The
aquaculture methods used to grow Manila clams has for years
involved nothing more than adding a bit of gravel to muddy
beaches to make the substrate more conducive to natural clam
setting.^ Therefore, from a aquacultural point of view,
the Manila clam is of little importance.
MUSSELS
Although mussel farming has been practiced in some
European countries for over seven-hundred years, it was only
as recently as 1973 that the University of Washington began
investigating the potential for mussel culture in Puget
Sound waters. This soon led to the identification of the
east coast of Whidbey Island — particularly Penn Cove and
Holmes Harbor — as being able to support viable commercial
ventures.
After much opposition from upland owners on Whidbey
Island, who feared that their views of the Sound would be
spoiled by rafts and the waters polluted by the thousands of
mussels to be grown, the first mussel aquaculture venture
was started in 1974 in Penn Cove.^* Using raft culture
methods, in which lines are hung from floating rafts, to
catch the abundant natural mussel larvae found in these
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waters, blue mussels are allowed to grow to harvestable
size. This usually takes from nine to ten months.
Harvesting them takes place in the spring and summer months.
Once harvested the mussels are then put on ice and delivered
to wholesalers and restaurants throughout the Pacific
Northwest. Four of the seven operating mussel farms are
located in Penn Cove, making the latter the hub of mussel
farming in Puget Sound waters.
Ironically, the northern portion of Penn Cove was
closed to shellfish harvesting by DSHS in August 1983 due to
high fecal coliform levels. The suspected cause was failing
septic systems and storm runoff.^® Mussels could still be
harvested after they were moved to the southern areas of
Penn Cove to flush the toxins from their systems.
NORI
Several attempts were made to commercially harvest kelp
in the San Juan Islands during the 1920s and 1930s for algin
extraction. Even an abandoned pea cannery in Friday Harbor
was purchased for use as an extraction plant. However, the
whole project had to be abandoned after it was learned that
the kelp in Puget Sound would not regenerate after
harvesting as it did in California because the plants were
of different species.^®
However, in 1970 after forty years of inactivity, the
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Washington State Department of Natural Resources (DNR)
initiated research into the development of culturing seaweed
in the waters of Puget Sound. Its first attempts were not
very successful, but after further experimentation nori
proved the most promising seaweed for aquaculture
development. By October 1982 the project had its first
successful harvest. Small amounts were than frozen and
flown to Japan for processing into pressed sheets and those
turned out to be of moderately good quality.The nori had
to be sent to Japan because there was no processing plant
available in North America.
With DNR's success, and the domestic market dominated
by offshore producers, private entrepreneurs were soon
attracted to the prospect of growing nori in commercial
quantities. Nine permits were granted for nori farms within
Puget Sound.Two of these actually went into production
after overcoming heated opposition from the adjacent upland
property owners, who did not want their views spoiled by
rafts and poles sticking out of the water. Although 62,890
lbs. of nori was produced in 1989, by November the following
year both farms had failed due largely to their failure to
break into the local market.” Of the many reasons that
have been given for this the two most important were the
aquaculturists' inability to compete commercially with the
Japanese and Koreans and the lower quality of their product
when compared with the Asian product. Thus ended nori
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farming in Puget Sound.
NET-PEN SALMON CULTURE
As early as 1919 the idea of salmon farming was being
considered at the University of Washington, although the
technology to make this dream a reality would not become
available until the late 1950s.^ Meanwhile work was
carried out on the diseases that affect fishes in both
hatcheries and open water, and how to make the State's
growing system of hatcheries more efficient.
In 1957 the State Department of Fisheries began its
program of fish farming. During the first two years
experiments were carried out with various fertilizers,
chemicals, and minerals to increase the food value of the
fish. Feeding experiments were also conducted. The term
fish farming in this case is nothing more than the direct
plantings of hatchery-stocked fish to rehabilitate lakes and
streams that have been fished out.” Salmon fingerlings
were also planted in various lakes and ponds which had
outlets to the sea to allow the salmon to migrate freely.”
After an economic evaluation study in 1965, those "farms"
which did not pay themselves in salmon production were
discontinued, thus making the whole program more efficient.
The first pilot project to test the feasibility of
rearing both Chinook and Coho salmon for the marketplace
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within the confines of a net-pen took place at Manchester,
Kitsap County, in 1969 by the National Marine Fisheries
Service (NMFS). Techniques were further refined in the
early 1970s in cooperative experiments between NMFS and
Ocean Systems, Inc.^’ From this early work it was
demonstrated that net pen aquaculture was feasible for
raising salmon to marketable size.
Three of the earliest "net-pen operations in Puget
Sound failed (Aqua Seafarms, Weyerhauser Co., and
Mariculture Northwest) because of market/finance problems,
or the selection of sites with inadequate water exchange or
recurrent phytoplankton blooms".^* These sites would now be
quickly dismissed as unsuitable for salmon culture because
of criteria that have been developed over the years to
evaluate the physical, chemical, and biological conditions
of prospective sites.
Because of upland property owners' concerns over poor
water quality, degradation of scenic values and possible
restrictions on water-based recreational activities
certification of permits by local governments has been slow.
In fact during the late 1980s three counties — Jefferson,
Skagit, and San Juan — put moratoriums on net-pen
development until they had a chance to study both sides of
the issue. Since then the moratoriums have been lifted, but
the controversy over site approvals goes on.
To date, thirteen sites have been approved and other
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net-pen applications are now pending. Siting guidelines to
address the physical and environmental impacts of net-pen
culture were issued in 1986 by the State Department of
Ecology (DOE). Also issued by DOE in the same year was a
separate study on the aesthetic impacts of aquaculture.
Even with such studies resistance can be expected to
continue as opposition to the expansion of aquaculture grows
along with the increasing population of Puget Sound.
Clearly then there is a long tradition of using the
waters of Puget Sound in a responsible manner and a
willingness not only to try, but use new technologies.
However, if aquaculture is to expand it must gain the public
trust before taking its rightful place alongside other
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CHAPTER III: AQUACULTURE IN WASHINGTON STATE
This chapter will provide a brief overview of the
aquaculture industry in Washington State, describing it and
how the various aquatic plants and animals it uses are
cultured. It will concentrate on those activities found
within the Puget Sound region that have had cases heard
before the Shorelines Hearings Board (see Chapter IV), and
finally the siting problems that accompany them.
The inland marine waters of Washington are considered
by many to offer the best combinations of conditions—clean
water, good tidal currents, and suitable temperatures—for
aquaculture production of any state in the nation. These
advantages are especially well suited to the farming of
shellfish, salmon, and sea vegetables.‘ Although the
aquaculture industry within the state is small when compared
with its commercial fishing counterpart it nevertheless is a
resilient component of the state's economy. Most
aquacultural producers are located in western Washington,
particularly adjacent to or on the waters of Willapa Bay,
Grays Harbor, and Puget Sound. Aquatic products produced by
the state's aquaculturists include, but are not limited to:
oysters, clams, mussels, salmon and trout, and sea
vegetables.
Unfortunately, aquaculture is a very site specific
activity. Products grown in one area cannot necessarily be
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grown in another. For example, there are areas in Puget
Sound that offer advantages and possibilities for growing
products that are not duplicated in other state waters. For
instance, net-pens used in the Sound for growing salmon to
maturity are not feasible in Willapa Bay because of the
substantial wave action that takes place there. Another
case in point would be Penn Cove on Whidbey Island in Island
County, the waters of which have the unique ability to
provide consistent mussel spawning "sets", as well as
nutrients for growout, not found in other state waters.^
Currently, there are about 460 commercial aquatic farms and
approximately 170 non-commercial aquaculture developments
within the state. In 1988, these produced more than
nineteen million lbs. of seafood with a wholesale value of
over $ 36 million dollars.^ The following summary of the
aquaculture industry within Washington State will be divided
into three parts. The first will deal with shellfish, the
second with sea vegetables, and the third with salmon
floating net-pen culture.
OYSTERS
The cultivation of shellfish in Washington dates from
the spring of 1888 when oystermen first attempted to culture
native and Eastern oysters. Although it is the oldest
component of the aquaculture industry, the clam and oyster
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industry in Washington is a relatively small-scale operation
composed primarily of family-owned businesses that have been
passed on from one generation to another/ This, however,
has not kept Washington from becoming one of the most
important shellfish producing states in the nation. Out of
nineteen oyster-producing states Washington is ranked fifth
in overall production with over 30 million lbs. With 3.7
million lbs, Washington is the eighth largest clam producer
out of twenty three states.* Not surprisingly, oysters are
the state's biggest aquaculture crop.
Although commercial shellfishing can be found
throughout the coastal zone of Washington, two regions stand
out for their exceptionally high production of oysters.
These are Willapa Bay and South Puget Sound.
Unquestionably, Willapa Bay is not only the undisputed
leader in oyster production in Washington, but also the
entire West Coast of the United States.* However, Puget
Sound is not far behind with total production equaling
eighty-two percent of the output of Willapa Bay. The
significance of the South Sound in oyster production is
revealed by the fact that it accounts for seventy percent of
the total production of Puget Sound.’
Most of Washington's commercial oyster growers
cultivate the Pacific oyster using the bottom culture method
(also called beach and ground culture) because it is the
most economical in an industry that is both labor and
35
capital intensive. In bottom culture, old oyster shells
with seed attached, or mother shells, are spread or planted
near the low tide mark of firm-bottomed tidal flats. Soft
ground can be firmed up with a layer of crushed gravel or
old oyster shells, otherwise the oysters will sink in the
soft mud, suffocate and die. Once planted, the young
oysters are allowed to grow into clusters two or three
inches in diameter over one or two growing seasons. These
are then broken up by hand, or with a harrow, and spread
more evenly over the oyster bed. Storm or current action
that has crowded or "reefed” oysters together must also be
attended to in similar fashion.*
Two or four years after being planted Pacific oysters
reach marketable size, at which time the oysters are either
harvested from the bed by hand at low tide or by machine
when the tide is high. Undersized oysters are returned to
the beds to continue their development. Although large
operators can afford to use large power harvesters small
growers usually harvest their oysters by raking or
shovelling them into scows at low tide and then floating the
load to shore at high tide for processing."® Processing
consists of cleaning any mud or other foreign matter from
the oysters before they are sold as either fresh singles for
the half-shell trade or shucked and bottled oysters for
volume sales.
Olympia oysters or native oysters, on the other hand.
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require a more controlled habitat then that employed to
culture the Pacific oyster. Olympia oysters are still
cultivated in south Puget Sound using the same dike culture
that proliferated in the area in the early 1900s. The dikes
are made of either wood or concrete about one to two feet
high, and these enclose about an acre of tidelands. The
bottom within the dike is leveled and gravel is added to
provide a firm foundation for the seed oysters. This whole
process is very labor intensive as is everything else from
the planting and harvesting of the small Olympic oyster to
the maintenance of the dike structures. All being done by
hand.*® Thus, the slow growth rate, combined with the
intensive labor involved in culturing, harvesting, and
processing has discouraged the native oyster industry.
Nonetheless, as a result of the high production costs and
limited supplies, the Olympic oyster demands a considerably
higher price in the market place then the Pacific oyster.
While ground culture methodology is the most common
procedure used to grow oysters within the state it is by no
means the only method used. Known as off-bottom culture
because the oysters are suspended off the bottom, there are
several examples of these methods employed within the inland
waters of Washington. These include: long line culture,
lantern net culture, and rack and bag methods.
Long line culture methods involve nothing more than a
few ropes, or strings, suspended between either the tops of
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posts set in the tidal flats, or between rafts of floats
that are anchored offshore. Mother shell with spat adhered
are then attached to these lines and allowed to develop to
market size before harvesting. Several variations of this
culture method exist."
A similar technique is to suspend lantern nets, basket
shaped enclosures, from floats or fixed structures. With
this method of culture, trays containing oyster sand are
stacked together and placed in deep water to grow. To
prevent crowding these trays are graded several times.
Those oysters found to have grown to about one and a half
inches in length are then transferred to either multilevel
pear or lantern nets about six feet long while they grow to
market size. Two weeks before the oysters are shipped to
consumers they must be conditioned for the market by hanging
them under a dock to expose them to the air for a few hours
each day. This must be done to harden the shells and
toughen the adductor muscles because the oysters grown in
this way are very fragile.*^ They are then shipped to
market alive.
Rack and bag culture is another method of growing
oysters for the half shell trade. Similar to the beginning
of the lantern net system of cultivation is that the oyster
seed is grown in stacked nursery trays; the difference is
that instead of being transferred to a suspended net or
growout these oysters are placed into fine mesh plastic
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bags. The mesh bags are placed on a rack two feet above the
tidal flats near the low tide line. These bags are turned
over from time to time. When mature, the oysters are
harvested, cleaned, and shipped in the shell as live single
oysters.The use of such bags has reduced the labor
required to ready the oysters for market.
Off bottom culture techniques offer many advantages
over bottom culture in that the former provides a greater
chance of survival during the oysters' early growth stages
when they are susceptible to siltation and to ground­
dwelling predators. There is faster growth also because
they, unlike ground cultured oysters, are always immersed
under water so they can continually feed. The farming is
one of high density of uniformly size and shaped oysters and
the oystermen need not worry if the grounds are either too
soft, or the water too deep to allow an effective harvest.
Several oystermen in Willapa Bay, Grays Harbor, and
south Puget Sound are using off-bottom culture activities to
raise successfully Pacific, Olympia, and European flat
oysters. And while off bottom culture activities have the
potential to increase the oyster productivity of Puget Sound
there are several reasons why these have not replaced ground
culture methods as the most popular methods of producing
oysters in the Sound, even though raft culture is
particularly well suited to the area. Some of the reasons
given for this seeming anomaly have to do with the
39
availability of unused oyster beds suitable for bottom
culture methods which can be developed more economically a
off-bottom culture techniques. Another is that in certain
areas of the Sound the fouling of the equipment used in
conjunction with off-bottom culture methods by marine
organisms can be a serious problem that affects and slows
the growth rate of oysters.'* But perhaps the most
significant cause, according to Cheney and Mumford, is that
"raft culture occurs in navigable waters and must be
approved by a number of government agencies in a 
complex, time-consuming review-and-permit process; it
is also considered unsightly by some adjacent land
owners who cherish their views of Puget Sounduncluttered by aquaculture paraphernalia."'*
Unfortunately, the future of the oyster industry within the
state is a mixed one. While employing around 550 people,
and shipping over sixty percent of their production out of
state to meet the increasing demand for affordable, natural,
unprocessed food, the industry is plagued by inadequate
capital investment. This in turn has inhibited the funding
of research and development of the technological aspects of
the industry to promotional campaigns. For example,
development of new products such as dehydrated soups has
gone unfulfilled, as have pasteurizing techniques that would
enhance the shelf-life while retaining the flavor and
texture of the oysters have satisfied.'^ Nor have there
been any "ad" campaigns promoting the positive aspects of
oyster consumption to the general public.
However, financial constraints aside, the expansion of
40
the industry is not restricted by the lack of suitable
oyster lands. On the contrary, using the words of Cheney
and Mumford,
an immediate 100 percent increase in oyster production
is possible without expansion of existing growing 
areas. This could be accomplished by the "installation
of artificial setting tanks, use or more intensive
rearing methods, and culture of hybrid oyster
strains.^*
Despite this, efforts to modify existing growing areas and
to establish commercial raft culture methods have been
opposed by upland owners, in traditional aquatic farming
areas, especially those new to the region on aesthetic
grounds. This, as well as increased government scrutiny has
discouraged raft culture in Puget Sound. Also the continued
urbanization of the shoreline with the resultant discharges
from sewage treatment plants, septic tanks, and stormwater
runoff, as well as, agricultural sources has diminished the
harvestable areas available to oystermen across the state.*’
CLAMS
The inception of the commercial clam fishery in
Washington state can be traced to the late 1890s and early
1900s when most Washington — and some Oregon — markets
were supplied with fresh littleneck clams from south Puget
Sound and Hood Canal.Although many species of clams are
found along the coastline of Washington state, only eight
varieties of bay clams are important to the commercial and
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recreational clam fisheries of the state. These are butter
clams, native little neck clams, Manila clams, two kinds of
horse clams, cockles, geoducks, and easter softshell
clams.In fact, Washington is the only West Coast state
where commercial quantities of clams are regularly farmed
and harvested for the market place. The harvesting of clams
within the state is usually restricted to those bays and
coves that are not only sheltered from the prevailing
southerly winds but whose intertidal beaches are made up of
a mixture of mud, sand, gravel and shell. The only
exception to this rule of thumb is the geoduck, which is
restricted to the lower portions of the intertidal zone and
can be found to depths of 200 feet.
There are about twenty-five commercial clam farmers -
half of whom also cultivate oysters - who work 680 acres of
tideland that they either own outright, or lease from the
state through the Department of Natural Resources tract
leasing program. The largest farms are capable of
harvesting more than 150,000 pounds of clams a year, while
the smaller ones produce no more than 50,000 pounds a
year.^^ However, with the exception of the Manila clam and
Geoduck, the commercial production of the remaining six clam
species - butter clams, native little neck clams, horse
clams, cockles, and eastern soft shell clams - has been
declining in recent years. Reasons given for this
depreciation vary from high production costs in relation to
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the market price, bed closures due to pollution, too much
urbanization of the shoreline whose residents —
particularly first-time waterfront property owners — raise
objections to the harvesting of clams in the vicinity of
their homes.^ The culture methods used by the majority of
clam farmers generally consists of some form of habitat
improvement such as beach enhancement, the exception being,
once again, the geoduck.
GEODUCKS AND MANILA CLAMS
Although research has been underway at Point Whitney on
Hood Canal to artificially produce geoduck seed since 1983 -
- which has been successful — the optimal planting size and
methods are still under study.^ Therefore, because the
geoduck is not as yet a "cultured" species in that the
fishery relies upon wildstocks for reproduction and mankind
as yet does nothing to encourage or promote its
reproduction, this fishery will not be discussed in any
depth as it is unrelated to the topic at hand. The geoduck
fishery, which is located throughout the central and
southern parts of Puget Sounds, is not only the largest clam
fishery within the state, but the newest one as well. Due
to the exceptionable depth at which the geoduck is found it
was largely unknown until the 1960s. The standing crop has
been estimated at 280,000,000 pounds with commercially
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harvestable beds said to contain 165,000,000 pounds.
However, due to the slow rate of geoduck reproduction, a
geoduck bed can only be harvested once every thirty years.
For this reason, production is limited to 5,000,000 pounds a
year.“ Geoducks are harvested individually by divers using
a hand held water jet that they use to dig the animal from
the seafloor at depths from eighteen to sixty feet. The
average diver can harvest between 400 to 500 pounds a day.
The market for geoducks is limited to Japan and Taiwan for
the neck meat, while body meat is sold in California and the
East Coast of the United States. With improved processing
techniques the geoduck has gained market acceptance and
demand is increasing despite the high costs of harvesting
and processing.^®
The only West Coast clam that has been successfully
cultured in commercial quantities throughout all stages of
its life cycle is the Manila clam, which is considered by
many to be an ideal steamer clam.^ As a consequence of
this, together with its long shelf life, the Manila clam has
become one of the most valuable commercial clam resources
within the state. Practically the whole harvest of this one
species takes place in south Puget Sound on the intertidal
clam beds of Oyster Bay, Totten Inlet, Eld Inlet, and Little
Skookum Inlet. Production has ranged from 300,000 pounds
per year during the decade of the sixties to over 1,500,000
pounds a year during the 198Os.There is also a very
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limited production of Manila clams in Willapa Bay.
One of the most common production methods used by the
professional clam grower is the plastic netting technique
developed by the University of Washington School of
Fisheries. Using this procedure the clam digger must first
prepare his/her beach by either raking or tilling it, after
removing any large rocks found upon it. After this has been
accomplished clam seed, taken from a hatchery, is sprinkled
over the beach and covered with plastic mesh netting whose
edges are then buried to keep predators out, thus greatly
improving the survival of the young clam. Two or three
years later the mesh is removed and the clams harvested by
hand.^
Harvesting Manila clams by hand involves the use of a
clam fork, which is a short-handled tool with eighteen inch
long tines bent at a ninety degree angle to make it easier
to turn over the gravel/sand mixture that clams like to
burrow in. The Manila clam is a shallow burrowing clam that
is found no deeper than eight inches underground thus making
it somewhat easy to rake out of the ground. The average
professional clam digger can turn over something between
twenty and forty square yards of tideflat in the normal
four-hour period between tides. However, to be economically
viable for the digger each square yard of clam bed harvested
should contain a minimum concentration of four to five
pounds of clams, or about 200 clams of the minimum
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commercial size of about one and a half inches in length.^®
However, it is not uncommon for a digger to take up to 500
marketable clams per square yard in some productive Manila
clam grounds. Just after harvesting, and before the clams
are prepared for market they are allowed to purge themselves
of all mud and silt by placing them into either containers
that are placed on the beds they were harvested from or into
trays at an upland location that are continually flushed
with sea water. Once purged of all foreign matter the clams
are packed and shipped to the market place alive.^^
Like its cousin, the oyster industry, the clam industry
within Washington state faces a mixed future. Although much
smaller than the oyster industry - only about seventy people
are employed on the state's clam farms - clam farmers face
many of the same challenges. These include a limited
availability of suitable tidelands for the culture and
harvest of clams; water quality problems; poaching; and the
resistance of upland property owners to the use of hydraulic
harvesters and other aquaculture related equipment off their
shorelines.Most of the suitable tidelands that could be
used by the clam industry to expand its operations have
already been leased or sold to either oyster growers or
owners of adjoining uplands. And what has been left has
been set aside for the public to enjoy as a recreational
clam fishery.However, the lack of suitable sites for
clam cultivation can be offset by a much more heightened
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management and enhancement plan to be applied to the
existing commercial clam beds.^
Historically, urbanization of the shoreline with its
attendant discharges from sewage treatment plants has been
the main cause of clam bed closures. Now with many rural
areas undergoing increased development urban sewage
discharges have taken second place to nonpoint contamination
as the most significant threat to traditional shellfish
culture areas. Nonpoint contamination from rural areas
comes from such sources as leaking septic tanks, stormwater
runoff, and small-scale animal keeping known as "hobby
farming".Closures of beds due to such pollutants
prohibit commercial harvest for human consumption thus
reducing the availability of the resource to the commercial
harvester.
The inability of recreational clam diggers to
distinguish publicly-owned tidelands from privately-owned or
leased clam beds has led to the poaching of commercial clam
farmers' lands. "No trespassing" signs are no help because
they are largely ignored by recreational clam diggers in
their quest for clams. Complicating matters is the state
policy to increase public access to the shorelines of the
state. So, aside from running constant patrols and
surveillance of the clam beds, the only course open to clam
farmers is to educate the public to restrict their clam
digging to publicly-owned tidelands and to respect private
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property.
If poaching were not enough, efforts to exploit such
technological advancements like the hydraulic clam harvester
to harvest previously inaccessible subtidal and marginally
profitable, low density clam beds has resulted in conflicts
between uplands residents and hydraulic harvester operators.
In fact, the first aquaculture related case to be heard
before the Shorelines Hearings Board involved such a contest
(see Chapter four, SHB Nos. 185 and 78-37). Mostly the
objections put forward by upland residents have to do with
aesthetic concerns. Such concerns raised over hydraulic
clam harvesting at Port Susan inside Camano Island, and
Agate Pass between Bainbridge Island and the Kitsap
Peninsula has resulted in the disappearance of the hydraulic
escalator clam harvester from state waters.^’ However, even
with such setbacks clams should remain an attractive
commercial resource because the market for them remains
consistent. In spite of the limited areas available to the
professional clam farmer it should be possible for the
industry to expand production by the introduction of new
culture techniques and hatcheries. Of course, this would
all depend upon getting a shoreline development permit in a
timely fashion and improved water quality.^*
MUSSELS
The cultivation of mussels has been practiced in
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Europe, particularly France, for over 700 years. And while
mussels occur naturally throughout the Puget Sound region,
it was not until 1974 that the first commercial mussel farm
appeared — the first not only along the shores of Puget
Sound, but the whole West Coast of the United States.^’
This was the Penn Cove mussels operation located on Whidbey
Island. Currently, there are seven commercial mussel farms
within the state, all of them located in Puget Sound. The
prime culture areas remain on Whidbey Island in Island
County, specifically Penn Cove, which is the home of four
mussel farms, and Holmes Harbor because of the consistent
spawning of mussel seed that takes place in these waters.'*®
The other areas of commercial production are in San Juan and
Mason Counties.
As with clams and oysters, mussel culture areas need to
be located in either a protected bay or cove that is not
only sheltered from weather-generated waves, and fast tides
and currents, but is a good source of spat or seed as well.
This is because the industry depends on wild seed for its
use in cultivation; because efforts to artificially produce
mussel seed in a hatchery have been unsuccessful to date.'**
A sheltered area also prevents the chafing of gear from the
steady pounding of wind blown waves. Mussels nearing
harvestable size are especially vulnerable "because as they
grow larger they tend to grow away from the culture rope and
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Currently, of the four species of mussels that can be
found in the Puget Sound region only the blue or bay mussel
is of commercial interest, although research is underway
over the culture potential of the California mussel within
the Sound's waters."*^ Culture methods used in Puget Sound
are mainly limited to raft and long line systems. According
to Skidmore and Chew: "Rafts offer the utilization of three- 
dimensional space, do not restrict the operation of the
beach area, (thereby allowing a wider selection of sites)
and are inexpensive to construct. The quality of mussels
produced on rafts is excellent...".^ However, as we shall
see in chapter four (SHE Nos 84-4 and 86-49/50) raft culture
of mussels has not been welcomed with open arms by upland
owners on Whidbey Island who object to their view being
spoiled by the presence of rafts. Long line systems on the
other hand have been shown to last longer than rafts due to
the repeated pounding of waves and weather. Also Island
County planners prefer the use of long line systems over
raft culture methods because they have less of a visual
impact on upland owners' views than rafts so are thought to
be less of an eyesore.'*^
Aside from the disadvantages of cost and aesthetic
objections posed by upland landowners the prime advantages
of off-bottom cultivation methods over bottom ones are the
clump together” which causes them to be easily shaken off
the culture lines.
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avoidance of starfish and crab predation and rapid growth of
the mussels. Within Penn Cove it takes from nine to ten
months before a mussel is ready for harvest which begins in
late September and runs through late June, that is, "except
just before, during, or immediately after spawning. The
whole process of harvesting to marketing is almost all done
with hand labor as the mussels must be shaken or picked from
the ropes, graded by size and cleaned of plant and animal
material such as algae or barnacles that attaches to the
shell. Then the product is iced and delivered to
wholesalers and restaurants throughout the Pacific Northwest
live and unshucked.
In order to increase production, expand its market area
outside the state, compete with cheaper East Coast mussels -
- most domestic mussels sold in the United States come from
a single source in Maine.'** To provide a reliable source of
supply to wholesalers and restaurants, the industry may have
to invest in the development of such technological
advancements as hatchery-produced mussel seed, mechanical­
processing methods, test the culture potential of other
mussel species, improved predator controls, on site
depuration and improved relations with upland owners.'*’
Artificially produced mussel seed would relieve growers
of the whims of nature by ensuring a consistent supply of
seed. Presently, on average one year in every five results
in a shortage of seed.“ Hatchery-produced seed would also
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ensure growers and consumers alike of a steady source of
supply of good quality mussels, the lack of which has
discouraged wholesalers from volume buying and dependence on
a single source of supply.
Today the harvesting and processing of mussels for
market is a very labor intensive procedure. Although it
would be somewhat difficult and expensive to accomplish, the
development of mechanical harvesting and improved processing
methods would surely lead to lower labor and production
costs.This in turn would lead to less costly mussels in
an already highly competitive marketplace. This would be
especially true if the problem arising from the blue
mussels' brittle shell could be overcome.*^ Alternatives in
the marketplace to the blue mussel, such as the California
mussel, could provide the consumer with a variety of
choices, (i.e. of flavors and appearance). Also, to use the
words of Cheney and Mumford, "experimental evidence suggests
that the California mussel may be a potential culture
species in areas of Puget Sound where the blue mussel often
suffers high mortalities."*^ If successful this would open
up areas for mussel culture that are now closed, although
this may bring mussel farmers into conflict with other
aquaculturists over already limited sites that are available
for aquaculture.
While starfish and crabs are common predators of
mussels within the Sound that are easily controlled by the
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use of line and raft systems, diving ducks - especially
scooters - are the most troublesome and hardest to control
of all the mussel predators.^ A migratory bird, scooters
appear in Washington in late summer and early fall in flocks
ranging in size from hundreds to thousands, and their main
diet seems to be mussels and clams. When feeding on natural
mussel beds scooters are not a problem to mussel farmers,
but when they locate a mussel farm they can inflict severe
losses in a short time. And should they take up permanent
residence in a good feeding area, such as a mussel farm,
they are very hard to get rid of. These ducks can account
for losses of up to eight percent of a farm's potential
production. At present the most common and successful
method used to scare scooters away from farm sites is to
fire a shot from a .22 caliber rifle near a flock to
frighten them away for short periods.*^ The drawback to
this type of control is that it offers only a fleeting
solution to the problem while giving "environmentalists" the
impression that the ducks are being shot outright, and thus
initiate another call to oppose mussel farms in Puget Sound.
Fortunately, researchers at the University of Washington are
testing various underwater sonic devices to scare the ducks
away from mussels ropes in what is their most vulnerable
state, underwater.**
The decertification of prime mussel growing areas due
to pollution can have a significant impact upon the mussel
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industry. In 1985, the hub of the entire industry, Penn
Cove, was closed to shellfish harvesting operations due to
high counts of coliform bacteria found in the waters and
mussel samples of the cove. However after additional
testing, by the Department of Environmental Health, the
south side of the cave was declared clean and re-opened for
harvest. However, the uncertifiable shellfish grown in the
north side of the cove could still be harvested if they
could be "relayed" to the clean waters of the south side of
the cove in a process known as depuration. Depuration is
simply a process in which contaminated shellfish are held
for a two week period in clean water to allow them to purge
themselves of the coliform and other contaminants and thus
become safe for human consumption and harvest.^’ Therefore,
legalizing on-shore depuration sites could open up mussel­
growing areas that are closed to harvesting due to
pollution. However, such a move could make it more
difficult to emphasize the need for good water quality for
shellfish culture. Upland residents who believe a proposed
aquaculture facility may ruin their views, smell bad, or
threaten their quality of life can wield considerable
influence on the outcome of permit hearings. In some cases
such concerned citizens who have blocked a shoreline permit
have created an atmosphere in which future aquaculture
proposals would be similarly thwarted.^* Therefore,
improved relations with upland residents may be the most
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important factor in the expansion of the mussel industry
within Washington State.
NORI CULTURE
Nori, or seaweed farming, is a $1.6 billion a year
industry worldwide that is concentrated at the moment along
the shores of the Far East (Japan, Korea, and China) with
the Japanese as the main producers.^® Primarily known to
most people as the dark brown or greenish wrapping found
around sushi, $10 million worth of nori in sheet form was
imported and consumed within the United States in 1986.“
Thus, with the domestic market dominated by offshore
suppliers, and armed with studies that showed nori
production could have a significant economic impact, as well
as the knowledge that the inland waters of Washington State
are especially well suited to the growth of nori, the
Washington Department of Natural Resources in 1970 initiated
research into the feasibility and methods of culturing
various species of seaweed within Puget Sound.*' Of those
species tested, only nori - which is the Japanese term for
the red seaweed Porphyra, proved promising for aquaculture
development within the Sound. Because the cultivation of
nori is a complex process, the Department of Natural
Resources hired a Japanese nori aquaculturist to teach its
personnel involved in the growing operation how to grow
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it.® Successful harvests were soon produced, and from
these, small samples were sent to "Japan to be processed
into sheets which turned out to be of moderately good
quality."® The nori had to be flown to Japan for
processing due to the lack of such facilities in North
America.
Because the waters of Puget Sound are too cold to
support the entire life cycle of nori, its cultivation, as
mentioned above, is a complex process. Therefore, in order
to grow nori in the Sound certain phases of nori culture are
conducted on land during the spring and summer. Although
there can be considerable variations in the cultivation
techniques of nori most seaweed farmers follow the basic
routine as outlined below. The first step is the
maintenance of stock cultures, which are nothing more than
microscopic bits of nori, known as conchocelis, that can be
maintained in flasks filled with seawater kept at room
temperature for an indefinite amount of time. From the
conchocelis phase the cultivation of nori is moved to the
greenhouse phase which is the most time consuming aspect.®
In the greenhouse phase, the microscope filaments of nori
are released into shallow trays of seawater - a tablespoon
of which is sufficient enough to seed a 300 net farm (a
standard sized net is 18 m x 1.5 m), from which oyster
shells are suspended in pairs from rods attached to the top
of the trays, which are located in a shed or greenhouse
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where light levels and water temperatures can be controlled.
Here the conchocelis attach themselves to the oyster shells
where they are allowed to grow from four to six (up to ten)
months until the nori plants have covered the surface of the
shells.®*
The next stage, following the greenhouse, is the
seeding of netting which can take place either indoors or
outdoors once the nori plants covering the oyster shells
have been induced to release spores. This usually takes
place sometime in September. The indoor method of seeding
is accomplished in large tanks that have been filled with
seawater and the conchocelis bearing shells. Thus, the
spores, which stick and adhere to any available surface are
concentrated and held in suspension. Nets are then wrapped
around reels which have been set atop the holding tank with
the lower part of the reel submerged within it. As the
reel, or drum, is rotated through the water spores adhere to
the netting seeding it. "It takes only a few minutes to
seed a drum containing 20-50 nets”.®®
Seeding of nets outdoors must take place in a sheltered
bay or cove to prevent the spores from being swept away.
But once a suitable location has been found the conchocelis- 
bearing shells are placed onto a semi-floating trap which is
a bit larger than the nets to be seeded. Atop this are then
stacked up to fifty nets with the last net just awash at the
surface of the water. The spores then float up from the
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bottom of the trap and attach themselves to the netting as
they pass through them on their way to the surface. This
usually takes place in one or two days.®^
Once the nets have been seeded the nursery phase can
then begin and this is usually sometime in September. This
phase differs from the production phase of the months
following and can last anywhere from two to four weeks
depending on how long it takes the nori plants to grow from
a single cell to about two to three centimeters in length.
As with the seeding of nets two methods are used in the
nursery phase. There are the traditional fixed-pole method
and the more modern floating nursery frame method.
The traditional method is nothing more than attaching
the corners of the seeded netting to four poles that have
been driven into the bottom of a shallow bay or cove in
order to string the nets out. The net height is adjusted on
the poles so that when the tide goes out the nets will be
exposed to the open air to dry for several hours each day.®*
However, in areas where it would not be practical to
use the traditional method as described above (eg. Puget
Sound) floating structures can be used. These structures or
frames, consist of a series of U-shaped one inch diameter
tubing tied together with poly line. The arms of this
tubing rise about five feet above the surface of the water.
The nets which are placed in the center of the frames can be
raised or lowered on the upright arms of the U-shaped
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tubing, thus mimicking the action of the tides and allowing
the nets to dry in the open air. This exposure to the air
is important as it "weeds the garden" by exposing unwanted
marine life that clings to the nori to the air and kills it.
This does not harm the nori.*® Aesthetically, neither
method is very appealing to the naked eye.
Once the nursery phase has been completed the nets can
be either placed into growout structures for the production
phase, or dried out and frozen. Nets that are frozen can be
stored for several months to extend the growing season. In
Puget Sound a succession of frozen nets are taken out and
put into the production phase during the fall and winter,
which can result in up to six crops of nori being grown and
harvested annually.™
The production phase, or grow-out period can take
anywhere from ten to thirty days - however long it takes the
nori plants to grow to the harvestable length of 15 - 20
centimeters. Within Washington State waters this phase can
take place anytime of the year.’^ And like the preceding
steps, this phase may also be done in two ways.
The traditional way uses the same arrangement and
equipment as that found in the traditional fixed pole
nursery phase as discussed above. The other method involves
the use of floating structures of various sizes made up from
rope, poles, and floats that are anchored in place. These
frames or grids usually hold at least six nets which are
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just beneath the surface of the water. In fact, from shore
the floats are just barely visible. One of the advantages
of this method is that it can be used in extremely exposed
locations.^ However, the site cannot be so exposed as to
prevent the maintaining and harvesting of the rafts.
Once the nori has grown to a harvestable length it is
then collected from the nets by the use of a gasoline- 
powered harvesting machine, of which there are several
types, and which is usually mounted on a small skiff.
Basically such harvesters resemble something like an upside
down push lawnmower. To cut the nori from the nets, the
nets are lifted out of the water and run over the skiff and
harvester. As the harvester is drawn along under the nets
any seaweed that is hanging down from the netting is cut
from it and dropped into baskets placed under the harvester.
Using this method six nets can be harvested in as little as
three to four minutes.Nets are customarily harvested
from three to six times at seven to fifteen day intervals
before the net is retired and replaced with new net taken
from the freezer where the cycle is repeated for the
duration of the growing season.
According to the Washington State Department of Natural
Resources: "A typical harvest for a day's operation
consists of 10 to 20 baskets. The porphyre [(Nori)] may
only be left in the baskets for two to four hours before it
must be either processed, frozen, or stored in seawater
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tanks".To get such a perishable crop to a processing
site, the baskets are loaded onto a small pickup truck and
transported to the processing plant. Once there, the nori
is washed and dumped "into a large machine that essentially
performs a papermaking process". The result is the
traditional and standard Japanese product that is then
packaged into moisture-proof containers that will provide
the nori with a shelf life of many months.^*
Even without processing facilities close at hand (no
nori processing facilities operate in North America, nor has
a permit either been applied for or issued as of October
1987 for such an operation) nine shoreline permits have been
granted for farming nori in Washington State waters since
1984. Although all but three of these permits were
experimental test farms, and thus production was all but
nonexistent, the remaining three were for full-scale
commercial production.''® As of January 1991, Nori farming
in Washington State was all but extinct. Only one farm was
still in business, but this was in name only as it was not
producing or harvesting nori at that time.
Some of the reasons put forward to explain the failure
of the nori industry within Puget Sound range from the
complex and time consuming permit process to the failure to
develop a market while competing with the asian import.
SALMON NET-PENS
The farming of salmon in floating net-pens is based
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upon the initial work carried out in Japan for the culture
of yellowtail, an oceanic fish of high value, and in Norway,
for the culture of Atlantic salmon based on success with
trout.^ However, numerous questions remained unanswered
from this initial research that needed clarification before
large-scale production could be realized. Taking up the
challenge was the National Marine Fisheries Service which
established the first floating net-pens in Puget Sound in
1969 at Manchester in Kitsap County to test the feasibility
of rearing both Chinook and Coho salmon to marketable size
within the confines of a net-pen.’* They were joined in the
early 1970s by Ocean Systems, Inc. (now Global Aqua) in
cooperative experiments. From these experiments,
aquaculture was soon seen to be an intelligent, ecologically
responsible way of raising salmon. However, due to legal
and legislative battles with opponents who did not want
salmon farms developed within Puget Sound the progress of
the industry has been delayed. Ironically, the Norwegians,
using much of the technology developed at Manchester and the
University of Washington, were exporting 22 million pounds
of salmon a year into the U.S. market as early as 1985.’®
The success of the Norwegians, and the dominance of the
U.S. as a market for salmon soon led to the rapid growth of
salmon net-pen culture in the Puget Sound. This growth in
turn has resulted in numerous conflicts between the
62
culturists and other users of the state's shores and
waters.But before getting into these siting problems it
would be best to describe the average floating salmon net- 
pen operation found in Puget Sound.
At the present time, commercial net-pen operators in
the Sound culture either Coho or Atlantic salmon. These
species are less susceptible to disease and more willing to
accept pelleted dry feed than other kinds of salmon.
Depending on the production levels and the water velocity of
the site, the minimum depth below the bottom of the net-pens
should be from 20 to 60 feet. However, most commercial
operations will need at least 65 feet of total water depth
below the nets at low tide. This is to limit the organic
waste accumulations that collect under the pens from food
and feces waste by dispersing it through the water column.
The size of the net-pen themselves vary among the various
facilities, with some as small as a few feet on each side to
those which enclose up to 1200 square feet of water surface.
The depth that each net is suspended in the water column is
somewhere between six and twelve feet. At almost all
facilities each individual net-pen is moored together with
others to form a large single unit, the individual pens
being separated by walkways.
The pens are stocked each spring in a process that is
deliberately spread out over several months in order to
provide a more consistent supply of salmon for the market.
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Commercial as well as state hatcheries for a fee hatch the
eggs and provide the fry for these operations. However, the
fish are not transferred to the nets until they have
developed into smolts. (young fish which have reached a
stage of development that allows their transfer to
saltwater). Those farmers growing the Atlantic salmon can
lose up to 40 percent of their fish during this process.
Those fish that survive are then held in the net-pens until
they reach marketable size. During this time, as the fish
grow, some are moved into empty pens in an effort to keep
the pens from becoming overcrowded, thereby maintaining the
proper densities as the fish grow and gain weight. Fish are
grown to supply the restaurant ("pan size") and fresh fish
("full size") markets. Those intended for the "pan-sized"
market are generally held for 6 - 11 months, or until they
reach about one pound, while those destined for the "full
size" market are not harvested until they reach a weight of
between 6 to 11 pounds, which usually takes 18 - 24
months.** Therefore, it could take a cultured salmon up to
three years to go from the hatchery to the market place.
Although a variety of other diets are available,
growers in Puget Sound typically use a pelleted dry diet to
feed their fish, thus the origin of the bumper-sticker:
"Real fish don't eat pellets" seen on the bumpers of
vehicles whose owners are opposed to salmon farming. The
feed is provided either by hand, through demand feeders —
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feed delivery triggered by fish behavior — or automatic
feeders — feed dispensed at preset times and predetermined
guantities. Commonly, it takes four pounds of feed to
produce two pounds of salmon within Puget Sound.
To protect against the loss of fish through both
disease and predation the salmon farmer uses a variety of
production practices. These run the gambit of reducing
stocking density to adding antibiotics to the feed.
Medicated feed is used only to treat bacterial diseases, but
this practice has led to concern over its safety.*^
Predators the farmers must contend with include birds,
otters, and marine mammals. Predation by birds and otters
can be controlled by simply installing nets over the top of
the net-pen, while using a double bottomed net-pen to hold
the salmon can prevent sea lions and seals from plundering a
net-pen. Other non-lethal deterrents such as acoustic
devices can also be used.
Currently, there are 13 sites in Puget Sound where
salmon are commercially grown to marketable size. It might
be noted that the largest farm in the state is off the
northern shore of Port Angeles outside the study area where
two 900 foot long floating steel platforms are divided into
50 foot squares form nylon nets are suspended to form pens
20 feet deep. Many other net-pen applications are now
pending in Island, Jefferson, Kitsap, San Juan, and Whatcom
Counties. Three earlier net-pen operations have failed due
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to either market/finance problems, or the poor selection of
sites, sites that would not even be considered now due to
siting guidelines developed for the Department of Ecology in
1986. While these guidelines were not issued as
regulations, they do address the physical and environmental
impacts of salmon net-pen farming practice. Aesthetic
impacts were analyzed in a separate study also published by
the Department of Ecology in 1986. Using and following such
guidelines and culture methods as outlined above Puget Sound
based salmon farmers should be able to produce a superior
fish year round while addressing many of the public's
concerns in a responsible manner.
SITING CONFLICTS
As mentioned earlier, aquaculture is a very site
specific activity. Identifying suitable sites for
aquaculture is a complex task. Technical needs of the
industry limit operations to sites with specific physical,
biological, and chemical characteristics. Calm water free
of destructive waves and currents, high water quality
unpolluted by domestic sewage, agricultural runoff, and
industrial pollutants; and habitat conditions required for
the survival and growth of the cultured organism are
necessities for the success of many types of aquaculture.
However, at the same time, increasing recreational and
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residential use of those same areas are placing other
demands on those same resources. Nearshore residents want
to protect the recreational opportunities and the scenic
qualities offered from such shorelines. Aquaculturists, to
protect their livelihoods, also need space in aquatic areas
and the assurance that other users will not degrade water
quality or destroy their structures.
Aquaculturists and their supporters believe that the
requirement for high water quality makes aquaculture
compatible with a number of other uses of the shoreline as
well as reinforcing arguments to protect water quality by
actually establishing an economic reason for doing so. Or
to put it another way, aquaculturists feel it would be in
the public's interest to promote the development of
aquaculture. However, residents and owners of land upland
of potential aquaculture sites often define the public
interest differently. A great deal of the opposition to
aquaculture activities is based on sincere concerns that
private aquaculture and resource harvesting threaten the
environmental and aesthetic quality of an area and will harm
public rights, and resources.*^
With the passage of the Shoreline Management Act of
1971 it became the Shorelines hearings Board (SHB)
responsibility to decide what type of shoreline development
is in the long term public interest. In the following
chapter, how the SHB resolved the conflicts between upland
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owners and aquaculturists over aquaculture siting decisions
will be closely examined, and as we will see the answers to
aquaculture siting questions are neither easy nor apparent.
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CHAPTER IV; SHORELINES HEARINGS BOARD CASES
For years aquaculturists have denounced their critics
as a highly vocal group who have in their arguments that the
Puget Sound region should not be developed for aquaculture
shrouded their true concerns in environmental, rather than
human health issues. The real question, from the
aquaculturist's point of view, has always been purely
aesthetic concerns over what should be the proper use of the
public waters within Washington State.
Fortunately, since the passage of the Shoreline
Management Act of 1971, which applies to most, but not all,
nonresidential uses within 200 feet of a shoreline,
shoreline development permits have been required for
substantial developments and for any development in
shorelines of statewide significance. (see map 2).
Therefore, to find out if such accusations made against
their critics by aquaculturists have any merit it was
decided to analyze those cases brought before the Shorelines
Hearings Board in which the practice of aquaculture was
involved. However, the only cases investigated were those
concerning the waters of the Strait of Georgia from the
Canadian border south to southern Puget Sound and Hood
Canal. In addition, cases that were granted an Order of
Dismissal by the Shorelines Hearings Board were not
considered either.
69
To date twenty-six appeals have been filed with the
Board in regards to an aquaculture "Shoreline Substantial
Development Permit”. Of these, two concerned locations
outside the study area, and six were granted an Order of
Dismissal. Thus, eighteen cases will be reviewed. The
reader will note that although eighteen cases will be
examined only sixteen actual case studies will appear due to
the fact that the Board combined four closely related
appeals together into two cases to be heard before it.
These cases were chosen because the very fact of their
coming before the Board made them controversial in nature.
Also a record remains in which only the facts of the dispute
are presented thus preventing bias from substantially
clouding the issue.
As a quasi-judicial Board, the Shorelines Hearings
Board, when reviewing a case must focus on striking a
balance between proposed use of the shoreline and the
minimizing of any adverse environmental effects. It does
this by reviewing the proposed development for consistency
with the Shoreline Management Act and with the specific
county's Shoreline Master Program. Further the Board also
reviews the case for compliance with the State Environmental
Policy Act, including the county's issuance of a
determination of non-significance.
In addition to the above, the Shoreline Management Act
provides a comprehensive policy on the shorelines of this
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state in keeping with RCW 90.58.020. The latter includes
the following preferences for shorelines of statewide
significance:
1. Recognize and protect the statewide interest over
local interest;
2. Preserve the natural character of the shoreline;
3. Consider long-term over short-term benefit;
4. Protect the resources and ecology of the
shoreline;
5. Increase public access to publicly owned areas of
the shoreline;
6. Increase recreational opportunities for the public
in the shoreline;
7. Provide for any other element as defined in RCW
90.58.100 deemed appropriate or necessary.
The Shoreline Management Act further states in RCW 90.58.020
that
... uses shall be preferred which are consistent with
control of pollution and prevention of damage to the
natural environment, or are unique to or dependent upon
use of the state's shoreline.
The Shorelines Hearings Board reviews the issuance or
nonissuance of "Shoreline Substantial Development Permits"
by local governments brought before it by the Attorney
General, the applicant, or any other affected party.
Evidence considered by the Board may differ from that
considered by the local permitting entity in that new or
additional information may be introduced before it. As the
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shoreline permit system is inextricably interrelated with
and supplemented by the requirements of the State
Environmental Policy Act (SEPA) the Board also has
jurisdiction over SEPA compliance. The person, or group,
appealing to the Board has the burden of proof. Only after
the appeal process has been exhausted through the Shorelines
Hearings Board may any dissatisfied parties appeal a permit
decision to the state's judicial system.
The Board is composed of six members, one appointed by
the Association of Washington Cities, another by the
Association of County Commissioners, a representative of the
Commissioner of Public Lands, and three members from the
Pollution Control Board, which is part of the Department of
Ecology.
The first nine cases to be reviewed deal with
shellfish. These are followed by a nori case, and the last
eight cases concern hatchery and net-pen salmon culture.
From these case reviews the reader will acquire a good grasp
of the issues involved in siting an aquaculture development
in the Puget Sound region.
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Shorelines Hearings Board Case number 185
Appellant: English Bay Enterprises, Ltd.
Respondent: Island County
Permit: A Shoreline Substantial Development Permit to
operate a clam harvesting operation on
platted tideland located in Livingston and
Port Susan Bays on Camano Island in Island
County. A shoreline of statewide
significance. ‘
This was the first contested aquaculture substantial
development permit to be heard before the Shorelines
Hearings Board. English Bay Enterprises began its clam
harvesting operation in Livingston and Port Susan Bays in
1969, but during much of that time the company was unable to
harvest because of litigation and other actions brought
against it by property owners in the area. However, on
April 5, 1974 English Bay Enterprises filed, under protest,
a Shoreline Substantial Development Permit with Island
County, seeking approval to harvest soft-shelled clams from
private tidelands it had leased in Livingston and Port Susan
Bays.^
Although soft-shelled clams are not commonly marketed
within the state, there is a substantial out of state market
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for them. To get the clams from the tidelands to the
marketplace English Bay harvests them mechanically, using an
experimental hydraulic clam harvester. Attached to the bow
of each of the two self- propelled vessels owned by the
company is a dredge that consists of a long steel mesh
conveyor belt with a three foot cutter head made up of water
jets to scour and dislodge material from the sea floor. As
the vessel moves across the bay the dredge mechanism scoops
the top twelve inches of bottom material onto the moving
conveyor belt. The smaller matter falls through the mesh
while the larger matter is carried to the surface where it
is sorted after which leftover spoils are dumped back
overboard.^
Ideally the trench that is left behind from such an
operation should be nearly refilled with the dredging
spoils. However, when a harvester is improperly operated
trenches can be left behind that are several feet deep.
From past operations the appellent had left behind
substantial evidence of improper dredge operating
technigues."* These trenches remain visible from the
shoreline during low tide and can constitute a safety hazard
to those persons walking along the tideflats at low tide.
In addition to the trenches left behind after an area
is harvested, much of the silt which is churned up does not
fall back into the trench, but remains suspended in the
water for a significant amount of time. And since English
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Bay began its operations, property owners on the surrounding
shoreline have noticed an accumulation of silt and dislodged
organic material upon what were once clean sand and gravel
beaches
Nevertheless, English Bay's shoreline development
permit was considered at four public hearings of the Island
County Planning Commission, which, after hearing the pros
and cons of the proposal, recommended approval of the
application, subject to certain conditions necessary to make
the proposal conform to the Shoreline Management Act and the
Island County Shoreline Master Program. After this the
application was then referred to the Island County Board of
Commissioners who reviewed the application during hearings
on March 17 and 24, 1975. There the application was denied
for the following reasons;
1. Noise impact associated with dredge;
2. the proposed dredge area is located in the Plat of
Camano Blue Point Oyster Tracts, Division #1,
which includes several public walkways;
3. Too many unanswered environmental questions;
4. the economic benefits to Island County are not in
proportion to the potential damage to the value of
recreational and residential properties in the
area.®
This decision was appealed to the Shorelines Hearings Board
by English Bay Enterprises which claimed that its operation
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was not subject to the Shoreline Management Act of 1971 or,
alternatively, that its project was consistent with the
same.’
The Appellant also took issue with the term "dredging”
claiming that the company was engaged in clam harvesting not
"dredging" as defined by the Shoreline Management Act.*
After reviewing the appeal the Board reached the
following conclusions; much of the silt which is churned up
does not fall back into the trench but remains suspended in
the water for a significant amount of time; after an area is
harvested a trench remains visible and may create a safety
hazard; since English Bay Enterprises began its operations,
the surrounding property owners have noticed an accumulation
of silt and organic materials upon what was once clean sand
and gravel beaches; the noise from appellant's motors which
disturbs the beach residents may be heard day or night seven
days a week; English Bay's operation imperils the aesthetics
of the bay; plants (bulrush, eelgrass, and widgeon grass),
and animals (ducks, snowgeese, and Canadian geese), which
feed on intertidal marine invertebrates and the plants,
could be adversely affected by the operation.®
The Board concluded that clam harvesting, as practiced
by English Bay, constituted "dredging", "dumping" and
"filling" as defined by the Shoreline Management Act, and as
such a shoreline development permit was required. While
noting that the harvesting of clams was indeed a "preferred
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use” of the shoreline under the Shoreline Management Act,
the Board also cited English Bay's failure to protect the
shoreline against any adverse environmental effects that
resulted from its operation.^® Thus, the Board affirmed the
decision of the Island County Commissioners in denying a
permit to the appellent in that their development was not
consistent with the Shoreline Management Act nor Island
County's Shoreline Master Program.“
Case 2
Shorelines Hearings Board case number 202
Appellants: Henry and June Cruver
Respondents: San Juan County and William and Doree Webb
Permit: Substantial Development Permit for an
Aquaculture project to grow oysters at
Westcott Bay on San Juan Island, a shoreline
of statewide significance.*^
On March 26, 1975, the Webbs, who own approximately 90
acres on the upland of Westcott Bay that includes one-half
mile of beach, applied to San Juan County for a Substantial
Development Permit to grow commercial quantities of oysters
on grow-out rocks that would be placed under water, and
clams to be cultivated on an artificially graveled beach.
After receiving extensive public comment, as well as
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conducting its own investigation of the project, San Juan
County granted the Webbs a Substantial Development Permit to
grow oysters and clams at Westcott Bay in August of 1975.*^
The project as proposed is expected to cover not more
than 28 of the approximately 400 acres that make up Westcott
Bay and with a maximum of five to eight acres in use at any
one time. Production of oysters will occur in molded
plastic trays (modules) which are to be anchored to the
bottom of the bay and stacked one on top of the other.
Eventually, 2000 such modules will be in use.^'*
Aesthetically, the modules will not be visible from the
shore except when there is a minus tide of three feet, which
is an extremely rare occurrence.^* However, the site will
be marked by buoys and signs warning boaters of its
existence as well as lights placed at the corners of the
project as navigational aids at night. When full production
on the modules began the Webbs planned on harvesting roughly
one-fifth, or 400 trays, in any given year and replacing
those trays on another portion of their 28-acre site. This
action would result in an underwater type of crop rotation
as one acre is freed from production and the trays are moved
to another part of the site. Eventually, it is anticipated
that 5000 bushels of oysters a year will be harvested from
the project.
With the exception of the English Camp National
Historic Park, which is adjacent to the Webbs' property, the
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residents of the surrounding lands were opposed to the idea
of an oyster farm in Westcott Bay. Among the many
objections voiced by the appellants in their request for a
review by the Shorelines Hearings Board were that San Juan
County issued the permit to the Webbs contrary to the
procedures and policies under the Shoreline Management Act
and were in violation of the State Environmental Policy Act
in that no environmental impact statement was prepared.*’
In addition, the appellents expressed concern over the
preservation and protection of archaeological sites known as
Indian middens which are nothing more than heaps of bones
and shells marking the site of a prehistoric dwelling, that
came to notice after the original permit was issued.**
In response, San Juan County and the Webbs' pointed out
that there was a limited number of sites on Puget Sound
suitable for intensive aquaculture. Westcott Bay is well
suited for intensive aquaculture because of its
comparatively warm, clean water that is rich in nutrients.
In its failure to require an environmental impact statement
before a permit was issued the county felt it would be
unable to produce a satisfactory environmental impact
statement because the extent and nature of the possible
problems were impossible to predict with any accuracy due to
a lack of data on the water circulation patterns in the
particular part of Westcott Bay under examination and the
lack of baseline data on fauna population, water quality.
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However, theand lack of experience in aquaculture. 
county did have a unique resource available to it in the
study of this matter: the University of Washington Friday
Harbor Laboratories.
With the help of the University of Washington Friday
Harbor Laboratories, the county established a monitoring
project in order to be apprised of any potential problems
resulting from the Webbs' project on the waters of Westcott
Bay. The permit, as issued, required that a written
agreement be entered into between the University
Laboratories and the developers to monitor the impact on the
bay and to see that excessive degradation did not occur as a
result of the Webbs' project. This would make it possible
to stop the project if any unanticipated adverse effects on
the aquatic environment should be uncovered.^®
As for the Indian midden, of which there are numerous
such sites in the San Juan Islands, discovered existing on
the Webbs' property after the issuance of the permit the
county claimed it had been apprised of the present site
tardily by the State. The reason given for this was that
the state authorities were reluctant to release data on the
location of such sites because of the damage that might be
caused by souvenir hunters. While it would appear that the
actual aquaculture project will have little direct impact on
the midden in question, a pre-existing road intersects a
12-14 inch wide compacted portion of the midden. Mr. Webb
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after learning of its existence, has preserved the site and
has been active in the preservation of items recovered.^*
After noting the above, the Shoreline Hearings Board
concluded that the failure of the county to issue an
Environmental Impact Statement was not a fatal error. The
only other alternative was the denial of the project on the
basis of possible environmental impacts in as much as no
environmental impact could have been prepared with any
degree of accuracy. Thus, the county acted reasonably by
discussing the possible environmental effects and having the
project monitored before issuing a permit. Furthermore, the
Board found that aquaculture is a desired and preferred
water-dependent use. Here the Board went out of its way to
state that it was not "giving blanket approval to all
shoreline aquaculture projects", but that in specific
circumstances, with adequate environmental safeguards,
aquaculture is a desired and preferred water-dependent use
of the shoreline. Further they agreed that there will be no
serious interference with existing navigation in the Bay;
that the project is scenically unobtrusive; and that the
project has discreet elements which will allow for separate
consideration of any subsequent development at the site.
Finally, the Board affirmed the issuance of the permit by
San Juan County subject to the added conditions that the
Webbs' development not intrude on any area of archaeological
significance on their property beyond that already present
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and that the county will continue to be apprised of the
results of the monitoring program by the University of
Washington Friday Harbor Laboratories as they become
available. The county was given permission to rescind the
permit immediately when any monitored areas (flushing action
in Bay; bivalve population; water quality; and change in
bottom sediments) go beyond the tolerable limits as
described in the agreement between the Webbs' and the
University of Washington Friday Harbor Laboratories for
monitoring the Westcott Bay aquaculture project.^^
Case 3
Shorelines Hearings Board Case number 78-37
Appellant: State of Washington Department of Natural
Resources Department of Fisheries
Respondent: Kitsap County
Permit: Substantial Development Conditional Use
Permit for the harvesting of hardshell clams
with a mechanical harvester in Agate Pass in
Kitsap County, a shoreline of statewide
significance.^
In May 1978, the Department of Natural Resources filed
an application for a substantial development permit with
Kitsap County in order to continue the harvesting of
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subtidal hardshell clams (butter, littleneck, and horse
clams) with the use of a mechanical harvester on four tracts
of subtidal public lands it manages in Agate Pass. Since
1972, three of the four tracts had been leased to Mr.
Gilbert Francklyn for the purpose of harvesting clams.
Regulated by a permit process administered by the Department
of Fisheries, Mr. Francklyn had, since 1972, directed the
harvest of clams through the use of a mechanical clam
harvester^ similar, if not identical, to that described in
English Bay Enterprises v. Island County on page 76.
After reviewing the Department of Natural Resources'
permit request the Board of County Commissioners for Island
County disapproved it. Among the objections put forward by
the Board of County Commissioners were:
1. clam harvesting will have adverse effects on the
environment, thus depleting the clam resource;
2. there are substantial quantities of shell debris,
caused by clam harvesting, deposited on beaches in
the area, thus, interfering with the public use of
public shorelines;
3. clam harvesting is not compatible with the (rural
residential) character of the area, both on the
surface of the water and to existing upland use;
4. noise standards are inconsistent with the rural
character of Agate Pass."“
With its combination of swift tidal currents and coarse
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substrate, Agate Pass is one of the few places in Puget
Sound where clams set and grow abundantly. So abundantly,
in fact, that despite the six years of mechanical harvesting
there, three of the tracts have two or more times the clam
density considered commercially harvestable. The maximum
sustained yield of clams for the three tracts in question
has been estimated by the Department of Fisheries (for the
three species combined) at 274,000 pounds annually.
Adequate spawning stock does exist away from the tracts to
restore those taken during harvesting by the natural
movement of seed carried by the currents that run through
the area. Therefore, the Department of Fisheries did not
think it probable that the proposed mechanical clam
harvesting in Agate Pass would deplete or over—harvest the
clam resource found there.“
Unlike the tidelands located off Camano Island, the
tidelands of Agate Pass are made up of a coarse substrate
which provides minimal fine material of the type which
causes siltation. Any silt that is churned up by mechanical
harvesting is dispersed rather quickly by the strong tidal
currents found at the site. These same currents have been
also found to repair and fill up any trenches left behind by
a mechanical harvester.^
As for the county's concern over the deposit of
"substantial quantities of shell debris, caused by clam
harvesting, that are deposited on beaches in the area", the
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Department of Natural Resources stated that clam shell
deposition "is a natural phenomenon caused by [the] tides
and currents in the area”. In addition, the department also
demonstrated that clam harvesting in Agate Pass contributes
little, if any, to clam shell deposition along the
shoreline, thereby refuting the county's claim that clam
harvesting would interfere with the public use of the
shoreline.^*
In denying the Department of Natural Resources a
permit, Kitsap County stated that clam harvesting was "not
compatible with the (rural residential) character of the
area, both on [the] surface of the water and to the existing
upland use". Yet the appellents found that in the county's
own master plan Agate Pass was defined as a semi-rural area,
and not the rural classification the county used in its
justification in withholding the permit. The semi-rural
classification is intended "to assure the proper utilization
of the area by a multiplicity of human uses on a fairly
intense scale". Under this designation, aquaculture, which
includes clam harvesting, is a preferred use according to
the terms of the county's own master plan.^’
The county never did explain how clam harvesting could
be incompatible with the surface of the water, nor what was
meant by the incompatibility of clam harvesting with "upland
use". In a sarcastic tone the appellents took the former to
mean that the county thinks that the Shoreline Act permits
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local residents to decide that a preferred commercial
activity should not occur because it does not "look right"
on the water. They assumed that the latter was to mean
noise and potential trespass problems.^®
While the Department of Natural Resources and Fisheries
did admit that clam harvesting at night would violate state
noise standards it was willing to accept a condition in its
permit to exclude night operations. Noise standards were
not an issue during the day. Even so, Kitsap County still
refused a permit because the noise standards were
inconsistent with the "rural character" of Agate Pass.
Again it ignored the fact that its own master plan defines
Agate Pass as a semi-rural area, where uses more intensive
then residential uses are permitted. As far as trespass
problems go, they are often matters which can be considered
when deciding to issue a Substantial Development Permit.
After having read and heard the testimony, as well as
having viewed the site of the proposed development, the
Shorelines Hearings Board concluded that the permit
application had to conform to both the Shoreline Management
Act and the Kitsap County Shoreline Master Program. Under
the County Shoreline Master Program, aquaculture, which
includes clam harvesting, is a desirable and preferred use
of the shoreline. The County Shoreline Master Plan allowed
for a conditional use permit to be issued if the use would
have no unreasonably adverse environmental effects, and if
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there were no interference with the public use of the
shorelines, and it conformed to the general intent of the
County Shoreline Master Program.
Therefore, the Board on April 16, 1980, determined that
a clam harvesting use permit was authorized under the County
Shoreline Master plan if the following conditions were
imposed:
1. The permit was to expire after five years to allow
a study of its effects on the site;
2. The noise from the mechanical harvester was not to
exceed 55 decibels for on-shore residents except
for daytime operations; and the mechanical
harvester was only to operate between the hours of
7:00 a.m. and 10:00 p.m., Monday through Friday;
3. The Department of Fisheries was to present its
studies of the site as a potential ling cod
spawning ground to Kitsap County and the
Department of Ecology;
4. The Department of Fisheries was to conduct a
baseline study of an adjoining tract before it was
harvested in order to inventory the marine life
found there.^^
The action of Kitsap County in denying a shoreline
substantial development and conditional use permit was
reversed and the matter remanded to the county for issuance
of the permit subject to the above listed conditions.
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The county refused to issue the permit ordered by the
Shorelines Hearings Board and sought judicial review of the
Board's decision. The outcome of the judicial review was
mixed. The Superior Court for Kitsap County reversed the
Board based on the inadequacy of the environmental impact
statement. (No. 80-2-00545-9). The Supreme Court, however,
reversed the lower court's decision after it found the
Board's decision was not clearly erroneous and that there
was no improper delegation of board functions.^ The matter
was again remanded to the County for issuance of the permit.
Case 4
Shorelines Hearings Board Case numbers 82-39 and 83-3.
Appellant: Sea Harvest Corporation
Respondents: Snohomish County (SHB No. 82-39)
Island County (SHB No. 83-3)
Permits: Substantial Development Permits to test a
mechanical clam harvester on Camano Island in
the Port Susan and Livingston Bay areas.
The Sea Harvest Corporation is the heir to some of the
interests and equipment of English Bay Enterprises, Ltd. In
fact, the former president and principal shareholder of
English Bay Enterprises, Ida Mae Wolfe, is also the
president and principal shareholder of the Sea Harvest
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Corporation. The Sea Harvest Corporation leases 12,600
acres of tidelands in the Port Susan and Livingston Bay
areas of Camano Island, 7000 acres of which are located in
Snohomish County, while the remaining 5600 acres are in
Island County.^®
Filing a master permit application with the Department
of Ecology under the Environmental Coordination Procedures
Act (ECPA) the company applied for a Shoreline Substantial
Development Permit from Snohomish County in February 1981.
Under ECPA the Department of Ecology is the state agency
with responsibility to process master permit applications.
Upon request of a properly completed application, the
department notifies other agencies with a possible interest
in the application. The permit was requested in order to
test the effectiveness of modification made to a hydraulic
clam harvester in an effort to reduce the environmental
effects of inter—tidal clam harvesting to both Livingston
and Port Susan bays. The operational test was needed to
study the trenching characteristics, the behavior of the
turbidity plume, and what the noise levels on the beach
would be. On October 28, 1982, the Snohomish County hearing
examiner denied the above application. A week later, that
decision was appealed to the Shorelines Hearings Board.
In February, 1982, a year after its initial application
to Snohomish County, and as a result of its application
under ECPA, the Sea Harvest Corporation applied for a
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Substantial Development Permit from Island County for the
same purpose as it had with Snohomish County for its leased
tidelands in Island County. While its application was
pending, and because of opposition from the Save Port Susan
Committee, Sea Harvest Corporation reconsidered its proposal
and identified smaller areas on the tideland where tests
could be conducted. The Save Port Susan Committee is a
loose-knit group comprising over 21 beachfront owners and
300-400 families in the area whose purpose is to protect the
bay from uses and developments incompatible with the
existing rest, recreation, and retirement uses. An acre
parcel was selected within Snohomish County in order to
conduct an initial shakedown of the adjustments made to the
harvester. This one acre plot was to be divided into half.
The first half-acre was to be used to make any mechanical
adjustments to the harvester as well as to begin the
baseline studies. The remaining half-acre was to be used to
evaluate the performance of the modified harvester as it
culled the clams from the tidal flat. In addition, a six- 
acre study site within Island County consisting of three
separate two-acre plots, was chosen in order to evaluate the
performance of the harvester based upon the composition of
the material to be dredged in the study area in order to
check turbidity levels caused from the silt after it was
churned up.^*
The study was primarily intended to assess disturbances
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from the noise created by the harvesting activities upon the
surrounding residents and wildlife (the area supports over
100,000 wintering ducks and other birds and mammals),
monitor turbidity and water quality levels, check sediment
transport and deposition outside the study area from
harvesting and erosion, and assess the long term damage to
existing sedimentary structures.^®
Island County considered the proposal for the scaled
down study and denied the Sea Harvest Corporation's
application for a permit on December 20, 1982. The main
reason given was that the proposed study was limited in
scope as it was not intended to discover any relevant
information relating to the effects of sedimentation upon
surrounding habitats, composition of the materials to be
dredged, types of microfauna, nor the consequence of the
water currents in regard to sediment transport. Thus, the
resulting investigation would primarily evaluate those
effects which could only be characterized as visually
noticeable. Therefore, the study would not, by itself,
provide adequate information to create the basis upon which
full-scale commercial harvesting could begin on the
appellant's leased tideland.'"’ The denial was then appealed
to the Shorelines Hearings Board for review on January 21,
1983.
After considering the facts of the above cases the
Shorelines Hearings Board concluded that the proposed
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testing would be inconsistent with the master shoreline
plans of both Island and Snohomish Counties. Specifically,
there were insufficient study parameters and performance
standard expectations to create an adequate information base
upon which to evaluate the viability of using a mechanical
harvester at the subject sites. For the same reasons the
proposal was found to be inconsistent with State policy and
use preference as outlined in the Shoreline Management Act.
Furthermore, if the harvester performance was to be fairly
evaluated with the purpose of harvesting over a larger area,
then the study and its performance standard expectations
were found to be insufficient.^^
After reaffirming its earlier view of mechanical clam
harvesting in this area as expressed in English Bav
Enterprises v. Island Countv. SHE No. 185, (see page 75) the
Board affirmed the denials of the permit applications
without prejudice to appellant's reapplication for a
modified study proposal on March 5, 1984.
Case 5
Shorelines Hearings Board Case number 84-4
Appellants: Penn Cove Seafarms, Inc., and State of
Washington, Department of Ecology.
Respondents: Island County and Lorene Hofstrand
Permit: Shoreline Substantial Development Permit for
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development of a five-acre mussel farm using
raft culture in Penn Cove on Whidbey Island
in Island County, a shoreline of statewide
significance/^
Penn Cove Seafarms, Inc., is a company engaged in the
cultivation, harvesting, and marketing of its product
throughout Puget Sound and the Northwest. Its operations
are regulated by the Department of Social and Health
Services, the Department of Natural Resources, and Island
County through permits, leases, and certifications. To
expand its operations, Penn Cove Seafarms wished to develop
a five acre mussel farm located 800 feet off shore using
four rafts in the northern cove of Penn Cove. The site in
question had been used irregularly since 1979 by different
mussel farmers operating under both temporary and expired
permits. The waters of Penn Cove, it should be pointed out,
are particularly well known for their production of high
quality mussels, and as such, the cove has become one of the
most important mussel growing areas of the state.”
The shoreline and upland uses of the Penn Cove area
are, for the most part, residential and rural in character.
The northern part of Penn Cove is subject to strong winds
and currents which have damaged and loosened some rafts from
their moorings in the past. Unfortunately many of the
previous mussel growers at this site did not take the upkeep
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and maintenance of their rafts seriously. This annoyed some
upland residents who complained bitterly to the County of
the unsightliness of the rafts, which they perceived as
interfering with the scenic and aesthetic qualities of the
cove. Eventually, what was just an annoyance matured into a
hardened revulsion to raft-type aquaculture**^ in Penn Cove
by many of the upland residents.
Penn Cove Seafarms applied for a Substantial
Development Permit in 1982 for the development of a five- 
acre mussel farm using raft-culture techniques in northern
Penn Cove. During the next year, while the permit was being
processed, Penn Cove Seafarms changed owners. Finally, in
July, 1983, an Island County Planning Department staff
report and recommendation was issued, which called for the
approval of a Substantial Development Permit and a
conditional use permit since the planning staff viewed the
project as a water-dependent commercial development in an
aquatic environment. The planning staff also found that the
proposed mussel farm basically conformed to all pertinent
statutes, guidelines, and the shoreline master plan of
Island County. They also felt that the mussel rafts would
be located in an area where the interference with navigation
was minimal; that excessive noise or odor would be non­
existent; that waste could be disposed of without the
degradation of associated uplands; and that the rafts could
be placed and marked in such a manner that the public would
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not be endangered. Thus, the staff recommended approval of
the project to the County Planning Commission with five
conditions to insure consistency with all pertinent
regulations, codes and laws.'**’
At the conclusion of its July 1983 public hearing, the
Island County Planning Commission accepted the
recommendations of the planning department and endorsed
approval of a substantial development and conditional use
permit subject to the following eight conditions:
1. That this permit be subject to review after two
years to assure conformance with terms and
conditions herein, and, at which time the
applicant seeks to obtain a permit revision, or a
new permit consistent with any new aquaculture
provisions in the County Shoreline Master Program;
2. That all wastes be disposed of in a manner, and at
any waste disposal sites, to be approved by the
County Planning and Health Department to prevent
degradation of associated upland, wetland,
shoreline or water environments;
3. That the proposed raft site be marked in
accordance with U.S. Coast Guard requirements;
4. That the permit not be transferred to a new owner
without prior County approval;
5. That liability insurance in the amount of
$1,000,000 be obtained within 90 days of proof
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provided to the County annually and the County
notified by the carrier if the policy is canceled;
6. That backup lights be provided [on the rafts] and
shielded to avoid glare on uplands properties;
7. That anchoring systems be approved by a qualified
marine surveyor and checked annually to assure
soundness with a report provided to the Island
County Planning Department;
8. That the proposal be reviewed and approved by the
Central Whidbey island Historical Preservation
District Advisory Committee prior to submittal to
the Board of Island County Commissioners.^’
The Central Whidbey Island Historical Preservation
District Advisory Committee met on August 15, 1983, to
review the proposal of Penn Cove Seafarms, and concluded
that its guidelines did not address such installations, so
it stated it had no objection to the proposal. It did
however, express concern over the aesthetic impact of the
proposal and recommended that such developments be minimized
in the north Penn Cove area.'**
However, due to the high fecal coliform counts found in
the waters and in the mussels harvested there, the
Department of Social and Health Services decertified Penn
Cove as a commercial shellfish harvest location on September
9, 1983. The south side of the cove was later reopened.
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However, this decertification was immediately seized upon by
the nearby upland residents as a further indication that
aquaculture should not be permitted in or near Penn Cove.
Even though evidence and testimony indicated that it
may take a substantial amount of time before Penn Cove's
northern waters can be cleansed and the sources of
contamination be found and eliminated, there is no reason to
believe that aquaculture cannot take place in these waters.
Mussels grown in northern Penn Cove could be relayed to
another certified location in the Cove for natural cleansing
before harvest. Relaying is commonly practiced in waters
found to be unsuitable for the harvest of shellfish
throughout Puget Sound and in the coastal and Strait of Juan
de Fuca embayments.^®
On November 7, 1983, the Island County Board of
Commissioners considered the permit application and
concluded it was inconsistent with certain goals and
policies of the Shoreline Management Act and with certain
use requirements, shoreline use elements, and environmental
management policies of the Island County Shoreline Master
Plan. The Board of Commissioners thereupon voted to deny
the permit application for the following stated reasons:
1. The North side of Penn Cove is closed to
commercial shellfish harvesting due to fecal
coliform contamination and the problem is not
likely to be resolved in the immediate future;
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2. Contrary to the policy of the Shoreline Management
Act regarding shorelines of state-wide
significance, the proposal will not preserve the
public's opportunity to enjoy the physical and
aesthetic qualities of natural shorelines of the
state;
3. the proposed site is not suitable for raft culture
because of strong winds and currents and because
rafts are deemed incompatible offshore of the
shoreline residential environment.^®
Penn Cove Seafarms then appealed to the Shorelines Hearings
Board for review on January 19, 1984.
On July 31, 1984, the Shorelines Hearings Board
concluded after reviewing all the facts of this case, that
given the surroundings of northern Penn Cove and the uses
and enjoyment which are experienced in the area, a blue
mussel cultivating enterprise using four rafts of reasonable
size located approximately 800 feet offshore would not
interfere with the enjoyment of the physical and aesthetic
qualities of the shoreline as its visual impact would be
minimal to either the casual or educated observer. As the
mussel farming activity is done entirely in an aquatic
environment, as designated by the Island County Shoreline
Master Plan, and aquaculture is a primary use of this
designation, the applicant has no need to burden himself to
prove the appropriateness of this primary use. The
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applicant must only show how his/her project will comply
with the use requirements for aquaculture.** Thus the
applicant need not be concerned if his project is compatible
with the shoreline residential environment or not. Nor does
the project interfere with the enjoyment of adjacent
shoreline recreational or residential uses.*^ Furthermore
the Board concluded that the growing and cultivation of
mussels need not discontinue at a particular site simply
because the harvesting of those shellfish at that location
is closed because of high fecal coliform counts found in the
tissue of the mussels. Shellfish culture areas are subject
to decertification and certification without predictability.
Since an approved method exists - relaying - to purify and
harvest shellfish in nearby certified waters, no licensing
or permit impediments need stand in the way of this primary
use operation. The public health is properly protected by
these relaying procedures.** Accordingly, the matter was
remanded to Island County for reprocessing and issuance of a
substantial development and conditional use permit to the
appellent.
Case 6
Shorelines Hearings Board Case numbers 86-49 and 86-50
Appellants: Muriel Risk and Camano Cove Community Club
Respondents: Island County, Island Seafarms, Inc., State
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Permit:
of Washington, Department of Natural
Resources, and Department of Ecology.
Shoreline Substantial Development Permit to
locate a mussel culture facility in Saratoga
Passage off the Western shore of Camano
Island, Island County, a shoreline of
statewide significance.^
Because of the increased number of proposals for
aquaculture projects in the waters of Puget Sound many
counties that border on marine waters have amended their
Shoreline Master Plans to better evaluate and organize the
expansion in permit requests. However, unlike other
counties. Island County chose to adopt "aquaculture
districts". Each district has discrete boundaries which
have been planned to accommodate only certain types of
aquaculture. The theory behind Island County's districting
is to select aquaculture sites at the "planning level". In
other words. Island County has zoned the county for
aquaculture. Other counties leave more latitude for the
applicant to select a site and emphasize the permit process
to insure the right type of aquaculture is accommodated.
However all counties employ both planning and permit





In June 1985, Island County, after approval by the
Department of Ecology, established an aquaculture district
of sixty acres in Saratoga Passage off the western shore of
Camano Island, which became known as aquaculture district
"lA”. Aquaculture District "lA” is subdivided into twelve
tracts of five acres each. The district has been approved
for rafts, floating cages, long lines, or submerged cages
for the production of abalone, algae, clams, oysters,
mussels, salmon, trout, or scallops. Within any aquaculture
district, aquaculture is deemed a "primary use under the
Island County Shoreline Master Plan.^** The following rule
for primary uses applies to aquaculture within the
aquaculture districts of Island County:
Applicants for Substantial Development will have no
burden of proof in regards to appropriateness of a primary use; however, a primary use must comply with
the use requirements specified in this chapter 16.21
for the particular type of development in question.
The use requirement mentioned above consists of
eighteen listed requirements. Within these requirements can
be found standards which address navigation, disposal of
aquaculture wastes, marking to Coast Guard standards,
predator control, maintenance, and a number of other
pertinent matters. However, there is no use requirement
that addresses the effect of a proposed development upon a
scenic view or its aesthetic impact.” This is because the
county believes the issue of scenic values had already been
addressed through the districting process.
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On February 28, 1986, Island Sea Farms applied to
Island County for a Shoreline Substantial Development Permit
to locate a mussel culture operation 435 feet offshore in
one of the twelve five-acre tracts located in aquaculture
district lA. The proposed development was a "long line"
facility which would consist of nine "lines". Each line
would be made up of two ropes running parallel of each other
for 200 feet. These in turn would be supported by three
foot-long float barrels, at thirteen-foot intervals along
the line, to keep them on the surface. Therefore each line
would have fifteen floats, and 135 for the whole project.
Each barrel would protrude eighteen inches above the surface
of the water. All nine "lines" together would cover about
two acres of the surface of Saratoga Passage, and each line
would be secured to the bottom with 2,500 pound concrete
anchors. Culture lines, made of mesh, would then be
suspended from the long lines. Blue mussel seeds brought to
the site would be planted on the mesh to grow. The annual
harvest was estimated at 100,000 pounds annually once peak
production was reached. Once harvested the mussels would be
transported to a location on the end of Camano Island to be
cleaned and processed. The mussel farmers would need to
visit the site two or three days a week using a thirty foot
boat outfitted for maintaining, seeding and harvesting the
mussels.^®
On July 1, 1986, the Hearings Examiner for Island
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County granted a Shoreline Substantial Development Permit
for the mussel farm proposed by Island Sea Farms subject to
fourteen conditions. Among these conditions the two that
would have the most impact upon the upland residents were
the following:
(9) That noise shall be kept to a minimum and in all
cases comply with the State Noise Standards. The
applicant shall be required to maintain normal
working hours of 7 a.m. to 8 p.m.;
(14) applicant shall visit the site no more than three
times a week, during workdays only, for pickup of
lines in addition to visits necessary for
inspection, maintenance, and repairs. No
processing of harvested mussels or waste disposal
shall take place on site within District lA.
Again it was thought that the issue of scenic values had
been addressed through the districting process.^®
The Island County Board of County Commissioners met on
October 13, 1986, and approved the decision of the Hearing
Examiner in granting the permit in question. Requests for
review by the appellants were filed on October 31, and
November 13, 1986, with the Shorelines Hearings Board.*®
Aquaculture district "lA” is located offshore of land
owned by appellant, Muriel Rick, whose land holdings total
502 acres with one mile of shoreline. Since 1934, this
property has been operated as the Cama Beach resort. The
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developed portion of Cama Beach resort is 1,400 feet
southeast of aquaculture district lA. The sixty-two
buildings found there are mostly summer cabins. One of the
most popular attractions for guests of the resort is the
undeveloped beach which in the summer has up to 400 people a
day visiting. Across from this beach is aquaculture
district lA. About 800 to 1000 feet northeast of the
district residential areas. The closest of these is the
Camano Cove area whose residents are also appellants in this
matter. The area of Camano Cove is composed largely of
summer beach houses.**
The above appellants petitioned the Shorelines Hearings
Board for review for the following three reasons:
1. The determination of nonsignificance issued by the
County for the proposed mussel farm does not
comply with the State Environmental Policy Act
(SEPA), the Island County Shoreline Master Plan,
or the Shoreline Management Act (SMA);
2. The County did not give reasonable notice of an
application for a Shoreline Substantial
Development Permit in a matter consistent with the
SMA, nor the Island County Shoreline Master Plan;
3. The aquaculture districting system in Island
County results in a pre-determination of approval
for aquaculture proposals.“
The Shorelines Hearings Board met to consider the merit
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of the above claims and concluded the following. With the
appellants' contention that the determination of
nonsignificance does not comply with SEPA the Board
disagreed. It found that the environmental checklist
evidences actual consideration of any environmental factors,
nor was the determination of nonsignificance found to be
erroneous or inadequate. It concluded that the notice of
the shoreline permit application was consistent with the SMA
and the Island County Shoreline Master Plan as the county
published notice of Island Sea Farms shoreline application
in the Stanwood/Camano News, and mailed a copy of the notice
of application to the 44 shoreline property owners of
record, including the appellants, and by posting the notice
at four sites along a public roadway near the proposed
development. As for the appellants' argument that the
aquaculture districting system in Island County results in a
pre-determination of approval for aquaculture, the Board
disagreed, but it did have one reservation. The Board
concluded that the Island County aquaculture districts were
consistent with the SMA as long as they were not applied in
any manner which dispenses with a showing by the applicant,
as the permit stated, and that the specific aquaculture
development being proposed was consistent with the SMA and
Island County Shoreline Master Plan.®
The only reservation was the failure of the county to
address the aesthetic effect of a proposed aquaculture
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development. It found that by addressing the issue of
scenic values through the districting system the matter was
in conflict with the SMA in that it required that the
environmental effect of specifically proposed developments
be scrutinized at the permit stage, not the planning stage.
However, in this instance, after reviewing the aesthetic
impacts of the proposal in question the Board found that
Island County had reached the correct result in granting a
permit".** Therefore the shoreline substantial development
permit granted by Island County was remanded for issuance in
the same form as previously granted, September 25, 1987.“
Case 7
Shorelines Hearings Board Case number 88-26
Appellant: State of Washington, Department of Fisheries
Respondent: Mason County
Permit: Shoreline Substantial Development Permit to
place gravel on oyster reserve tidelands in
North Bay, Case Inlet in Puget Sound, to
enhance hardshell clam habitat.“
Over the past 100 years the waters and tidal flats of
North Bay have been actively cultivated for oysters. This
is evident by the remnants of old oyster dikes that can
still be discovered along the tidelands of the bay. In
109
Mason County commercial shellfish operators still work this
area, routinely graveling the tidelands to increase their
production. Typically this has been done as part of an
ongoing maintenance program, and as such, shoreline
development permits are not bothered with.*’
In order to save the Olympia oyster, the Washington
Legislature, in 1891, established oyster reserves in the
state. In North Bay, 150 acres were set aside as one such
reserve. Sale or lease of such lands were not allowed. In
1949 the Legislature broadened the reserves' goals to
include the cultivating and harvesting of other shellfish.
But it was not until 1969 that the public was explicitly
allowed upon the reserves to harvest oysters and clams for
their own use. Until that time harvesting of the reserves
was limited to commercial operators only. In 1985 the State
Legislature directed that management plans be developed for
the reserves with the goal to maximize the sustained yield
of shellfish. Included in plans were recreational
harvesting zones for the general public.**
On December 17, 1986, the Department of Fisheries, in
order to meet the intention of the Legislature, submitted an
application for a shoreline substantial development permit
to Mason County to apply up to eight inches of gravel on
five acres of tideland in the State Oyster Reserve in North
Bay. The purpose was to enhance clam production.*’ At a
public hearing on March 3, 1987, Richard Burge of the
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Department of Fisheries explained that his department (DOF)
was requesting permission to gravel only one acre the first
year; that the target species of the project was the little
Neck (Manila) clam; and that if the project was not
productive, it would be detected during the one- acre test
phase. Should the project fail no further graveling would
occur at the site.™
Finally, on May 17, 1988, the Mason County Board of
Commissioners denied the application in question, citing
concern for the Olympia Oyster Reserve, tribal problems,
parking, traffic flow, access across private tidelands, and
enforcement problems. The Department of Fisheries appealed
the decision to the Shorelines Hearings Board.
In reviewing the facts of this case the Shorelines
Hearings Board came to a split decision. One half of the
Board felt that the proposal to gravel five acres of North
Bay tidelands to enhance the hardshell clam habitat was
consistent with the Shorelines Management Act in that it
fostered a reasonable and appropriate use, and promoted and
enhanced the public interest in the shoreline. It preserved
the public's opportunity to enjoy the physical and aesthetic
qualities of the natural shoreline of the state. The use
minimized any resultant damage to the ecology and
environment of the shoreline and did not interfere with the
public's use of the water, it enhanced it.™
The remaining half of the Board felt that the project
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involved a central contradiction: there was no planning for
land access, public parking, or sanitation facilities, yet
its purpose was to promote increased public usage of the
site. This they thought would lead to trespass problems,
traffic congestion on a narrow highway, and potential
pollution problems."^
In cases where the Shorelines Hearings Board has
reached a split decision, the county's decision is allowed
to stand. This case has been appealed to the court
system.
Case 8
Shorelines Hearings Board Case number 82-51
Appellant: Save Our Sound Citizens Committee
Respondents: King County, American Sea Vegetable Company,
and State of Washington, Department of
Ecology
Permit: Shoreline Substantial Development Permit for
seafarming in Tramp Harbor, Vashon Island,
King County, on Puget Sound. A shoreline of
statewide significance.’^
On April 2, 1982, the American Sea Vegetable Company,
applied to King County for a Shoreline Development Permit in
order to cultivate nori, a sea vegetable used in the
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processing of many foods, in the waters of Tramp harbor.
The proposed development would consist of fifty water-borne
rows of floats and lines, each of which would support a net
sixteen feet wide and 200 feet long on which the nori would
grow. Each row would be 216 feet long and spaced forty feet
apart, thereby covering about nine acres of the water
surface of Tramp Harbor.^**
The production of nori is seasonal. As the waters of
Puget Sound are too cold to support the entire nori life
cycle certain phases of nori culture are conducted on land
during the summer. Only during the month of September, when
the nori is first introduced into the sound in the nursery
phase, will u-shaped, one-inch diameter tubing tied together
with poly line be visible from the shoreline. The arms of
the U-shaped tubing will rise about five feet above the
surface of the water. The purpose of this is to raise the
nets out of the water every two or three days to expose
unwanted marine life that might cling to the nori to the air
for two hours to weed them out. This does not harm the
nori, however. During the remaining seven months of
production the nets will be flush with the water surface
with only the net floats and navigation lights visible above
the water line.”
Having required the preparation of an environmental
checklist to comply with the State Environmental Policy Act
(SEPA) combined with an actual visit to the site. King
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County issued a declaration of non-significance. After
this, the County granted a Shoreline Substantial Development
Permit to American Sea Vegetable Company following a public
hearing. The permit was limited by eight conditions, which
included the following: that noise produced from the
operation of boat and harvester motors meet King County
noise code requirements; that all nets, floats,and rigging
be removed from the water between the first of May through
August 31 of each year. It should be noted that nori is
seasonal, thus, nothing would exist that could impede
boating during the summer; and that any expansion of the
project would require a separate shoreline permit.’* The
issuance of this permit was then appealled to the Shorelines
Hearings Board for review by the Save Our Sound Citizens
Committee. This Committee is a loose-knit group of 108
property owners who live on the uplands surrounding Tramp
Harbor who have gained the support of the Interclub Boating
Association of Washington.’® In its "Amicus Brief" on this
case to the Shorelines Hearings Board the Department of
Natural Resources referred to "the members of this group
[who] appear to believe that no development should take
place if it interferes with their view."*®
However, in its request for review, the Save Our Sound
Citizens Committee objected to the proposed nori development
for the following reasons: that King County, as the lead
agency, acted improperly implementing SEPA because the
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Department of Natural Resources, not the county, was the
designated lead agency; that significant portions of the
information contained on the environmental checklist were
inaccurate, therefore, the declaration of non-significance
did not comply with SEPA; that the project was inconsistent
with the King County Shoreline Master Plan; and that the
project was in violation of Shoreline Management Act in the
areas of navigation, adverse effects to the water and
aquatic life, beach access, and aesthetics.
In January 1983, the request for review made by Save
Our Sound Citizens Committee came before the Shorelines
Hearings Board. After having read and heard the testimony
of both parties, the Board concluded the following. The
argument that King County acted improperly implementing SEPA
as the lead agency to be without merit, for although
technically correct, the appellants overlooked the fact that
the lead agency can be varied by agreement of the public
authorities concerned. The Board also disagreed with the
appellants' contention that the information contained on the
environmental checklist was inaccurate. It found that "the
environmental checklist itself evidences actual
consideration of environmental factors". Therefore, the
declaration of non-significance based upon such a list must
be accorded substantial weight. Hence, the appellants
failed to show that the declaration of non-significance was
incorrect. The Board also took exception to the view that
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the proposed project was inconsistent with the King County
Shoreline Master Plan. The Board found that while the site
was designated a "conservancy" area in the Shoreline Master
Plan from which commercial development is prohibited it
discovered that under the Master Plan...
commercial development pertains generally to the use or
construction of facilities for transaction and sale of
goods and services as opposed to industrial development
in which pertains to the design and fabrication of
products.
However, nori farming has been classified as an
"aquatic resource practice" which is a permitted use in a
"conservancy" area and as the transaction and sale of goods
and services will not happen at this site the proposed
development was found to be consistent with the King County
Shoreline Master Plan.
The Board also concluded that the proposed development
had not been shown to be inconsistent with the Shoreline
Management Act as stated by the appellents. It found that
the proposed development protects against any adverse
effects to the waters and aquatic life. Its effect upon
navigation is seasonal and minimal. It does not block
access to the water by obstructing any view, but rather,
adds no more than an unobtrusive presence. The public
interest is enhanced by allowing Puget Sound to produce more
food under favorable circumstances. And in that respect it
recognizes and protects the statewide interest over the
local interest.*^ Thus the shoreline substantial
116
development permit issued by King County to American Sea
Vegetable Company was affirmed on April 7, 1983.*^
Case 9
Shorelines Hearings Board Case number 82-52
Appellant: State of Washington Department of Fisheries
Respondent: Mason County
Permit: Substantial Development Permit for structural
fill adjacent to the George Adams Hatchery to
increase the usable space, and allow for the
future expansion of the hatchery.*^
On September 1, 1982, the Department of Fisheries filed
an application with Mason County for a Shorelines
Substantial Development Permit to place a structural fill
adjacent to the present hatchery facility known as the
George Adams salmon Hatchery. This hatchery is located six
miles northwest of the town of Shelton at the intersection
of U.S. 101 and the Skokomish Valley Road.** The proposed
fill would place 26,000 cubic years of structural fill at
the edge of, or slightly within, the Skokomish River flood
plain and the wetlands of Purdy Creek. The gravel fill
would cover 1.4 acres, and would vary in width from 180 feet
to 200 feet, be 300 feet long and ten feet deep. The
increased ground area resulting from this fill would provide
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space for the future expansion of the hatchery facilities.
However, when completed the Department of Fisheries intended
to use the space to support fish rearing troughs and a steel
metal warehouse.®’
The Mason County Board of Commissioners considered the
Department of Fisheries' request for a Substantial
Development Permit in November 1982 and denied it. In
considering the denial, one member of the Board of County
Commissioners abstained from the voting, one member voted
for approval of the requested permit, and one member voted
to deny the Department of Fisheries' request. The Mason
County Prosecutor determined that in the case of a tie vote
the tie resulted in technical denial of the permit in
question.®® The Department of Fisheries immediately filed a
request for review with the Shorelines Hearings Board over
the technical denial of its application in December 1982.
In reviewing this case the Shorelines Hearings Board
concluded the following: that the proposed project was
consistent with the policies of the Shoreline Management Act
in that it constituted an activity of statewide interest
that would result in long term benefit; that the proposed
project would not cause significant damage to the existing
ecological values, natural resources, nor alter the currents
of either the Skokomish River or Purdy Creek, and that the
expansion of the fish hatchery would not pose a hazard to
adjacent property or wildlife. Additionally, the project
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was found to be consistent with the Board's interpretation
of the Mason County Shoreline Plan. Therefore the Board
remanded the case back to Mason County for issuance of the
development permit on March 3, 1983.*®
Case 10
Shorelines Hearings Board Case number 86-22
Appellant: Mark Holland, d/b/c Puget Sound Aquaculture
Respondent: Kitsap County and Yukon Harbor Concerned
Citizens
Permit: Shoreline Development Permit for rearing
Atlantic salmon in underwater net pens in
Yukon Harbor near Blake Island in Kitsap
County. A shoreline of statewide
significance.®®
The appellant, Mark Holland, applied to Kitsap County
for a Shoreline Substantial Development Permit on November
19, 1985. The proposed development would consist of ten
salmon net pens anchored in fifty feet of water about three- 
quarters of a mile offshore. The design of the pens would
allow them to be kept thirty feet below the water surface,
except when they were raised for the grading or harvesting
of the salmon. The feature of growing salmon in submerged
pens distinguishes this proposal from the established
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practice of leaving the pens at the surface. Mr. Holland
proposed to personally tend the salmon, having had
experience as an underwater diver. Feeding of the salmon
would take place underwater by pumping the feed through a
hand-held hose. The pens would be secured to the bottom by
a system of thirty-one anchors, each of which would weight
1000 pounds. The natural buoyancy of the pens combined with
a line and pulley system would allow the pens to be raised
for harvesting and lowered immediately after. And while the
harvested salmon would be slaughtered in a boat at the site,
both the fish and by products from the butchering process
would be transported by boat to processing plants located in
King County. In two years time it was expected that maximum
production would be reached, which is anticipated to be
80,000 pounds of salmon a year. At that point Mr. Holland,
who now lives in Seattle, would cease his daily boat commute
to the site and move to Port Orchard to continue his
operation from there.
In January 1986 Kitsap County issued a determination of
non-significance for the proposal under the State
Environmental Policy Act. This was followed by a survey of
the sea bed under the proposed net pens. It disclosed that
the bottom did not contain significant amounts of eelgrass
or geoducks in any commercially harvestable numbers as to
impose an impediment to the project.®^
The Kitsap County Board of County Commissioners
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reviewed Mr. Holland's permit request on April 21, 1986, and
denied his application for a shoreline permit. The
Commissioners expressed concerns over the project that are
best classified into four major subject headings; the
proposed development's biological effect; the effect on
navigation; the project's practicality and its aesthetic
effect.®^ In May 1986 the appellant requested the
Shorelines Hearings Board to review his permit denial, which
the Board did.
In gathering the facts of this case the Board re­
examined the County Commissioners' reservations to the
proposed development, the results of which, together with
the Board's conclusions, are summarized below.
Biological effect. Five general areas of concern were
expressed over the biological effects of Mr. Holland's
scheme. The first was water quality. It has been estimated
that approximately 56,000 pounds of waste in the form of
unconsumed feed and fish feces would be produced at the site
each year. Because the pens would be only five feet off the
bottom when submerged, the resulting layer of sediment, from
the feed and feces, that would accumulate was found to be
unacceptable by the county as it felt it would load the
water with nutrients while lowering the level of dissolved
oxygen in it. The Board however determined that the
degradation of the water quality beyond the actual fish pens
was unlikely. This was because the site was continually
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flushed by a current that ran through the area, which would
dilute the nutrient load while renewing the oxygen in the
water. Also, the appellant responded to the county's
concern by agreeing to collect the sediment in traps
suspended below the pens, which he would then pump out
periodically into deeper water.^
The second biological concern was over the use of
antibiotics. What, if any, adverse effects would there be
upon human health should antibiotics enter the food chain?
Although the Board was unable to answer the guestion it did
not believe the use of such drugs would adversely affect
human health. Its conclusion was based on the fact that the
antibiotics used — tetracycline or oxytetracycline — are
both highly water soluble and break down in ten to twenty
days and that the use of antibiotics at the site would only
be used to treat fish disease - administered by mixing it
with the fish feed - not to prevent its outbreak.®^
The third area of concern was disease. Doubt was
raised by the County over the threat of the development to
transmit sickness to either wild population of fish or
humans. The Board concluded that any disease found in pen- 
reared salmon was not likely to be transmitted to wild fish
populations. And the bacterial disease of salmon were not
transmissible to humans. Thus, "the proposed development
was not likely to increase the pre-existing threat of
disease"
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Escapement was the fourth area of biological concern
over which the county expressed doubt. They felt that
salmon from the pens could cause a significant competitive
threat to native salmon and steelhead should they escape
into the Sound. The Board saw this as a non-issue. This
was because the development under question involves Atlantic
salmon which cannot interbreed with Pacific salmon, each
being from a different genus and species from the other.
Also attempts to purposely establish Atlantic salmon
populations in Pacific Northwest waters had resulted in
failure. Therefore, it was unlikely that any escaped
Atlantic salmon could become established in the Sound, let
alone threaten native species.’^
The fifth and last area of biological concern had to do
with location, which the county believed was within the
estuary of Curley Creek, and which therefore amplified their
concerns over water quality, antibiotics, disease and
escapement. After consulting the Coastal Zone Atlas of
Washington, the Board determined that the proposal was not
in the Curley Creek estuary, and hence the proposed salmon
farm was not likely to have any adverse effect upon the
estuary.
Yukon Harbor covers some 3,500 acres. The proposed
development, when at the surface, would occupy half an acre
of the harbor. When submerged, the only trace of the ten
salmon pens would be four permanent rubber lighted buoys
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located at each corner. These buoys would be anchored
independently of the pens so even pulling one loose would
not dislodge the pens. The respondents pointed out that
Yukon Harbor is traditionally used by tow boats and ocean
shipping, gillnetters, and recreational boaters and that
allowing the proposed development to locate, within the
harbor would impede and interfere with their right of
navigation within it. The Board came to the conclusion that
the proposal did not prevent ocean shipping or tow boats
from entering or using the harbor. While the potential did
exist for a gillnetter to foul his nets on the submerged
pens it was thought that the pen site was well enough marked
to provide adequate warning within an area the size of Yukon
Harbor.
During 1985 gillnet fishing was limited to only nine
days, and as far as recreational boating was concerned it
was found that the project posed no substantial interference
with it. Nor would the site deprive anyone access to
waterfront property. Thus, traditional navigation would not
be significantly impacted by the proposed development.®®
The respondents noted Mr. Holland's proposal to
personally tend the submerged salmon net pens on a year- 
round basis with skepticism, and they questioned how this
could be done if he were sick or the weather should be bad
enough to prevent him from diving on the site etc. In its
review the Board concluded that submerged salmon net pens
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are indeed a new concept that present logistical challenges
to the operator. However, they found that an established
market does exist for the sale of the salmon the proposal
would produce, and, if operated carefully, the potential for
success would be good. If, on the other hand, the project
should fail it could be easily dismantled with little impact
upon the surrounding environment.Hence, the Board felt
it was a practical development from both an economic and
environmental point of view.
Aesthetics. The Board was of the opinion that the
visual presence of the proposal would be unobtrusive when
viewed from shore for the following reasons. At three
quarters of a mile from shore, the periods when the pens
would be at the surface tended by a thirty-foot work boat
would do little to interrupt anyone's scenic enjoyment of
the harbor. and it would be out of sight altogether when the
pens were submerged apart from the four navigation lights
that would be visible at night. Even these lights would not
result in any material harm to the view from shore.
Further, there would be no significant noise from the site.
Accordingly, there "would be no significant, adverse,
aesthetic effect from the proposal.*®*
The Board also concluded that the proposal was
consistent with the Kitsap County Shoreline Master Program
and the Shoreline Management Act for shorelines of statewide
significance. As "the proposal recognizes statewide over
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local interest by contributing to the statewide and
worldwide production of foot. It largely preserves the
natural character of the shoreline and would result in the
long term benefit of food production with minimal
environmental impact. Under these circumstances,
aquaculture is a desired and preferred water-dependent use
of this Puget Sound Shoreline of statewide significance”.
The Board then reversed the action of Kitsap County in
denying Mr. Holland a permit and ordered this matter
remanded to Kitsap County for issuance of a Shoreline
Substantial Development Permit.
Case 11
Shorelines Hearings Board Case number 86-23
Appellent: Kenneth Lassiter
Respondents: Kitsap County and Illahee Betterment
Committee
Permit: Shoreline Substantial Development Permit for
the placement of four floating fish pens on
Port Orchard Bay in Kitsap County.*®*
On July 15, 1985, Mr. Lassiter submitted to Kitsap
County an application for a Shoreline Substantial
Development Permit. The project was simply described in
this application as: "Aquaculture: floating pens and
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walkway”. Concurrently with the filing of the above
application Mr. Lassiter also submitted a "completed”
environmental checklist. The answers given in response to
the various questions outlined on the checklist were for the
most part vague in nature. For example, all six questions
under the general heading of "water” were marked ”n/a” (not
applicable). These included inquiries about the kind of
work to be done over or in the water, and about the possible
discharges of waste into the surrounding waters. Under the
section labeled "Environmental Health”, the question about
environmental health hazards was answered "None”. The
question about noise was answered "little or no noise”. And
lastly, under "Aesthetics”, the response asserted that no
views would be altered and no measures were proposed to
reduce the aesthetic impacts of the proposed project.
Taken together, the application and checklist revealed only
the physical components of the proposed development in
nothing but the sketchiest detail and no information on its
operational aspects.
Nevertheless, the county issued a determination of non­
significance (DNS) for Mr. Lassiter's application on August
27, 1985. Copies of the determination of non-significance
were sent to various state agencies and the Suquamish Tribe.
The county stated in the DNS that no action would be taken
on the proposal for fifteen days and asked that any comments
be submitted within the fifteen day comment period. Only
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the Suquamish Tribe provided a response within the comment
period. The tribe did not object to the project, but did
point out a number of areas of potential impact not
addressed in the DNS. These included interference with
existing net fisheries; the need for navigation markers; the
effects of accumulation of un-eaten food and fecal material
below the pens.^°^
Adjacent property owners were notified of a public
hearing to be held on Mr. Lassiter's application on
September 23, 1985. Numerous letters from citizens opposed
to the project were received by the county immediately after
and prior to this hearing. These letters voiced various
environmental concerns. Among these were effects on
predatory birds and marine mammals; road traffic on the
uplands and boat traffic to the pens; fishing, navigation
and recreation impacts; effects on views and compatibility
of a commercial operation within a residential neighborhood.
Similar sentiments were expressed at the hearing too.‘°*
On October 7, 1985, the Kitsap County Commissioners
approved the Substantial Development Permit subject to
numerous conditions, including a requirement for obtaining
home occupation/conditional use permits under the County
zoning code. The county's apparent intention was to use the
processing of those additional permits as a way to review
the various environmental concerns that had been raised.
On December 20, 1985, Mr. Lassiter applied to the
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county for the Home Occupation/Conditional Use Permits. On
the tenth of February 1986, Mr. Lassiter wrote the county
that the home occupation/conditional use application was not
for the on-site processing of fish on his property.““
However, back in September, during the public hearing over
the DNS issued to his project Mr. Lassiter had stated that
fish would be gutted on his upland property which fronts on
the proposed site of the anchored net pens. Furthermore, in
a letter to the county dated September 25, 1985, he provided
more information about his plans for harvesting, on-site
processing, and sale of fish and wastes, saying that these
matters would be the subject of a separate hearing on a
conditional use permit.
Therefore, when the home occupation/conditional use
permit hearing was held on February 13, 1986, it was focused
on the use of the house, located on Mr. Lassiter's property,
for office and storage space to be used in conjunction with
the proposed aquaculture development. The storage space was
to be used for fish feed that would then be transported from
the house to the project by use of a footpath that ran
between them. Opponents raised the same issues and concerns
over the proposed project as they had at DNS hearing held in
September 1985. These had to do with rodent control,
aesthetics, handling of dead fish, access for delivery
traffic, and the compatibility of the business with the
residential neighborhood.”^ In any case, the hearing
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examiner denied the requested permits.
This decision was appealed back to the Kitsap County
Commissioners' office. It held a hearing on the matter in
April 1986, and having heard the same environmental concerns
expressed by opponents to the project that had been raised
during earlier proceedings, the commissioners denied Mr.
Lassiter's appeal and rescinded the Substantial Development
Permit for failure to satisfy the requirement to obtain a
home occupation/conditional use permit.Mr. Lassiter
appealed this decision to the Shorelines Hearings Board in
May 1986.
In reviewing the above case the Board found that its
function did indeed include the consideration of compliance
with the requirements of the State Environmental Policy Act
(SEPA). Although compliance with the procedural
requirements of SEPA was a statutorily-mandated function
imposed on the lead permitting agency for a project, in this
case Kitsap County.
However, as a quasi judicial body, the Board does notitself perform procedural functions, statutorily
assigned to the entities it reviews. Therefore, the Board's review of SEPA procedural compliance involves
the possibility of a remand to the entity which should
perform the procedures.
Having established the legal basis of its review of the
SEPA requirements the Board then came to the following
conclusions. The purpose of the environmental checklist is
to determine if an environmental impact statement must be
prepared or not. (known as the threshold decision) And in
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order for this decision to be made properly, the lead agency
must possess information reasonably sufficient - that is
with enough detail - to evaluate the environmental impact of
a proposal.They found that neither the physical nor the
operational features of Mr. Lassiter's project had ever been
completely disclosed as required by SEPA regulations and
that, as a result, the threshold decision was not based on
information reasonably sufficient to evaluate its
environmental impacts. In addition, the inaccuracy and
incompleteness of the responses given by the appellent on
the environmental checklist only supported this conclusion.
Therefore, as the DNS was procured by both misrepresentation
and a lack of material disclosure the failure of the County
to withdraw the DNS constituted a legal error on its
part.“*
Accordingly, the Board came to the decision that the
above matter should be remanded to the county for
reconsideration "of the threshold determination in light of
an adequate definition of the project, correct and complete
responses to the environmental checklist and new
information on likely impacts"."’
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Case 12
Shorelines Hearings Board Case number 86-29
Appellant: Toilfin, Inc.
Respondents: Skagit County and State of Washington,
Department of Ecology
Permit: A Shoreline Substantial Development Permit
for a floating net-pen facility for the
commercial rearing of salmon and trout off
the East Coast of Cypress Island near Eagle
Harbor in Skagit County. A shoreline of
statewide significance.^^*
On December 18, 1985, Toilfin, Incorporated, made
application to Skagit County for a shoreline substantial
development permit for the placement of what would
ultimately total thirty-two moored floating net pens in
ninety feet of water off the east coast of Cypress
Island.”’ Toilfin did not plan to install all thirty-two
pens at once, but intended to phase them in over a period of
nine months in three groups of eight pens each at three- 
month intervals.”® Surrounding the pens, which would cover
one and a half acres of water surface, would be an array of
mooring buoys connected to a series of low profile, wave- 
breaker booms. These buoys and booms would cover five acres
of water surface. Extending about four and one half feet
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above the water line of each pen — forty square feet twenty
feet deep — would be a railing covered by nylon mesh. The
railings would be painted in either a green or blue shade
calculated to blend in with the surrounding water
surface.The rest of the facility would be under water
and thus out of sight from the shoreline.
The work activities which were planned to be conducted
on site would include the placement of smelts in the pens,
the daily feeding of the fish, the moving of fish from one
pen to another as they grew larger to prevent overcrowding,
observation for disease, and the eventual removal of the
grown fish for transport by boat to Anacortes for
processing.A total projected annual production of
410,000 pounds of salmon a year was the goal of the company
from this project. However, it was estimated that eighteen
months would be required from the placement of the first
group of fish on-site until they were ready for market.
After that the facility should have the capability for
ongoing production, with fish in various stages of their
life cycle being continuously moved through the pens.
Harvesting would be timed with the objective of supplying
the winter market when fresh salmon from the open sea
fishery are not generally available to consumers.
The site chosen by Toilfin is in a relatively remote
area where the shoreline is still in a pristine state.
Residential and other development on Cypress Island from
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which the installation could be viewed is almost non­
existent. The closest residences are two miles away on
Guemes Island. The east shore of the island is made up of a
steep embankment with little or no beach to walk on, and
therefore of limited use for recreation.*^
In reviewing Toilfin's environmental checklist in order
to determine if an environmental impact statement needed to
be prepared or not, the Skagit County Shorelines
Administrator had to ask Toilfin twice, in January 1986 and
again the following April, to provide more detailed
information on the environmental characteristics of the site
and the predictable impacts of its proposed project.
Toilfin responded with brief descriptive material addressing
the subjects the County had inquired about, including a
suggested monitoring program.*“ On April 10, 1986, a
determination of nonsignificance subject to few conditions
was issued by the County under the State Environmental
Policy Act.
On May 7, 1986, a public hearing before the Skagit
County hearing examiner was held on the proposal. Opponents
of the project raised various environmental concerns over
the development, among which were the impact of fish feces
and unconsumed feed on the water quality of the surrounding
area; the use of antibiotics; fish disease; predator
control; effects on navigation; aesthetics; incompatibility
with the recreational and commercial uses of these waters
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(i.e. fishing); and the economic viability of the project.
After the hearing, on May 20, 1986, the county hearing
examiner issued a ruling that Tolfin's application be
denied.’^® Toilfin followed this with an appeal to the
Shorelines Hearings Board on July 3, 1986. In August 1986,
the State Departments of Fisheries and Ecology published a
seminal report entitled The Environmental Effects of
Floating Mariculture in Puget Sound. In effect this
document was a programmatic environmental impact statement
on salmon farming in Washington State. Aware of this report
and knowing that siting guidelines would be forthcoming,
Toilfin attempted to anticipate what these guidelines would
say and develop information, which it could present before
the Shorelines Hearings Board, to show that this site would
be acceptable under them.*^ This Toilfin eventually did
before the Board's hearing of the case.
The Board noted this in its review of Skagit County's
action in denying Toilfin a shoreline permit by
acknowledging that "much of the information presented to us
was not available to Skagit County when it ruled on
Toilfin's application". The Board did not let Toilfin off
the hook either when it remarked: "We do not believe that
it is generally to an applicant's advantage to wait until
proceedings are appealed to this Board to really do its
homework".
The Board then came to the following conclusions; that
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the project as proposed was consistent with the Shoreline
Management Act and the Skagit County Shoreline Master Plan;
that the aesthetics of the natural scene would not be
significantly degraded; the long-term benefit to the state,
if the project were successful, would outweigh the long term
negative impacts should the venture fail; that the natural
resources and ecological systems of the shorelines would be
largely protected; that any adverse effects to water quality
would be highly localized and could be adequately watched
through appropriate monitoring; that neither public access
to public shorelines nor recreational activities would be
much influenced by this project; that the rights of the
public in navigable waters is restricted; and, that no
significant use conflicts would arise from this project.'^®
Finally, as all the land and water concerned with this
case belong to the public the parties involved presented the
Board with a policy question regarding competing statewide
interests. The appellants drew the Board's attention to the
aquaculture marketing statute (RCW 15.85.010) through which
the Legislature recognized the potential value of aquatic
farming and encouraged its development. The respondents at
the same time directed the Board to a 1923 statute
(28B.20.320) which stated that "the salt waters and the beds
and shores of the islands constituting San Juan County and
of Cypress Island in Skagit County" were designated "an area
of preserve of marine biological materials useful for
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scientific purposes".
Essentially, the Board was asked by the respondents to
conclude that the value of preserving the site in question
in its natural state far outweighed the value to the state
to be gained by the food and economic production from the
net-pen project. The Board dismissed this argument by
concluding that with the "very modest likely environmental
impact of this project" there would be no significant
detriment to the public interest from the project if pursued
in accordance with certain conditions mandated by the
Board.
Thus the Board reversed the action of Skagit County in
this matter on July 22, 1987, and remanded back to Skagit
County for issuance of a Shoreline Substantial Development
and Conditional Use Permit, good for five years from date of
issue when a new permit will be required to continue
operations.
Case 13
Shorelines Hearings Board Case number 86-47
Appellant: South Point Coalition
Respondents: Jefferson County and Olympic Sea Farms, Inc.
Permit: Shoreline Substantial Development Permit to
locate twenty-two salmon net-pens in Hood
Canal at the end of an existing eight by
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ninety-four foot pier at Sound Point at the
site of the former ferry terminal.
On June 16, 1986, Olympic Sea Farms, Inc. applied to
Jefferson County for a Shoreline Substantial Development
Permit to place twenty-two salmon net-pens at South Point in
Hood Canal, approximately five miles south of the Hood Canal
Bridge at the site of the former ferry terminal.The
proposal also included the use of existing upland
facilities. These consisted of a tavern, parking lot, and a
house. The tavern was to be converted into an office, while
the open parking area around it was planned to be used for
staff parking and farm maintenance projects. The residence
was to be used by a resident night guard as the site would
be staffed twenty-four hours a day.*^^
Notice of Olympic Sea Farms' application to the county
was published in the Port Townsend Leader beginning on June
18, 1986 and run for the next two weeks. Adjoining property
owners were informed by mail of the proposal and notice was
posted in the area.*^**
On July 21, 1986, the Jefferson County Board of
Commissioners reviewed the environmental checklist submitted
in conjunction with Olympic Sea Farms' application for a
Shoreline Development Permit. Following this the county
issued a declaration of non-significance (DNS) for the
project, having come to the conclusion that an environmental
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impact statement was not needed in this case. Copies of the
DNS and environmental checklist were then sent to various
state agencies for any comments they should care to make
regarding Olympic Sea Farm's proposal. A fifteen-day
comment period was provided for, with a closure date of
August 6, 1986, before the county would take any other
action on the project. For some unknown reason, the county
failed to notify the Clallam and Skokomish tribes, both of
which have reservations nearby, and thus, could be affected
by the proposal.
Following public hearings held on September 8 and 15,
1986, the Jefferson County Board of County Commissioners
issued a Conditional Shoreline Development Permit to Olympic
Sea Farms, Inc. to begin operations.This decision by
the county was appealled to the Shorelines Hearings Board on
October 27, 1986, by the South Point Coalition whose members
own property adjacent to Olympic Sea Farms' proposed
development.
In its request for review, the South Point Coalition
concentrated its objections to the project solely on the
manner in which the County Commissioners reached their
decision to grant Olympic Sea Farms a shoreline permit. The
processing of the latter they felt "lacked the appearance of
fairness, was tainted with lies, and violated citizen's due
process rights".'^® Therefore, according to the condition
the permit was issued on unlawful procedures and in
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violation of the State Environmental Policy Act, the
Shoreline Management Act and the Jefferson County Shoreline
Master program.
Although various legal issues were brought up by the
appellants request for review the Board wished to focus its
examination exclusively on the county's failure to send the
Clallam and Skokomish Tribes copies of the environmental
checklist and determination of non-significance.
The Board found that the county, by failing to notify
the Clallam and Skokomish Tribes of its decision of non­
significance, and give them the opportunity to comment on
that decision, was in violation of the mandatory
requirements of WAC 197-11-340(2)(6) which states that:
The responsible official shall send the DNS and 
environmental checklist to agencies with jurisdiction,
the Department of Ecology, and affected tribes, and 
each local agency or political subdivision whose publicservices would be changed as a result of implementation
of the proposal, and shall give notice under 197-11-
510. (emphasis added).
And while new or additional evidence than that considered by
the local permitting entity may be introduced before the
Board, the Board cannot perform mandated procedural
requirements assigned to local government. So, as far as
threshold decisions are concerned, compliance with the
procedural requirements of SEPA must occur before the
deciding agency reaches its ultimate decision.The above
statement more or less invalidated the respondents' claims
that constructive notice had occurred through newspaper
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articles notifying the public about the permit application
and as a result compliance with SEPA notice requirements
were met.*'*^ Hence, the Board ruled that...
The County's failure to comply with WAC 197-11- 
340(2)(6), by failing to notify the affected Tribes
about the DNS and to notify them about the opportunity
to comment on it, as a matter of law deprives the 
County of an informed decision under SEPA. Therefore,
the DNS shall be vacated and the substantial 
development permit reversed and remanded.May 26,
1987.
Case 14
Shorelines Hearings Board Case number 88-14
Appellant: Skagit System Cooperative
Respondents: Skagit County, and State of Washington,
Department of Ecology
Permit: Shoreline Substantial Development and
Conditional Use Permits for the installation
and operation of twenty net-pens for raising
Atlantic salmon in North Skagit Bay near Hope
Island in Skagit County, a shoreline of
statewide significance.
The Skagit System Cooperative is a non-profit alliance
between the Swinomish, the Sauk Suiattle, and the Upper
Skagit Indian Treaty Tribes. The cooperative proposes to
grow Atlantic salmon in twenty net-pens that would, when in
full operation, produce 216,000 pounds of salmon
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annually.The proposed development would cover about
1.9 acres of water surface. Located in North Skagit Bay, at
a point approximately 0.3 miles south of Hope Island - a
boat access only State Park, - 0.7 miles west of Snee-oosh
Beach, that is on Fidalgo Island, - which houses the nearest
residents, - and about a mile north of Goat Island.^*** This
site was chosen in part because of its ready proximity for
tribal members to work there, the object of the proposal
being to provide a more diversified economic and employment
base for the tribes. And while the project appeared to be
economically viable, the corporation concluded that at its
present proposed scale of production it might be only
marginally so.'**^
Even so, in April 1987, the Cooperative filed with
Skagit County, a Shoreline Substantial Development and
Conditional Use Permit application for its proposed salmon
net-pen project in Skagit Bay. After reviewing the
proposal, the county issued a conditional determination of
non-significance (Dns) on August 3, 1987 for the cooperative
salmon rearing operation and circulated it for comment. At
the conclusion of a public hearing held on the proposal, the
Skagit County Hearing Examiner approved the tribes'
shoreline permits and sent them on to the County
Commissioners subject to eighteen conditions on October 5,
1987.*'**
However, the Skagit County Board of Commissioners
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denied the permits requested by the cooperative in January
1988. The major areas of concern expressed by the
Commissioners in their denial of this request were: 1. fish
diseases, escapement, exotic species, and increased
predation; 2. human health; 3. sedimentation and water
quality; 4. aesthetics, noise and odor; and 5. navigation
and use conflicts.^'*® The Skagit System Cooperative then
appealled this decision to the Shorelines Hearings Board.
In the course of reviewing the tribes' appeal of Skagit
County's denial of their permit to see if the proposal was
consistent with the Shoreline Management Act (SMA) and the
Skagit County Shoreline Master Program (SCSMP), the Board
also examined the validity of the five major areas of
concerns as expressed by the commissioners. The results of
this investigation are given below.
A key issue brought up by the county was whether or not
disease could be transmitted from the captive net-pen
Atlantic salmon to the anadromous salmon in Skagit Bay.
Held in the close confines of a floating pen, pen salmon are
under a higher level of stress then their free-swimming
cousins and as such, are more vulnerable to disease.
Furthermore, this closeness tends to facilitate the spread
of disease should it break out within the pens. In
contrast, migrating free swimming salmon are not subject to
such conditions so their tolerance to disease is higher.
Nor is there any evidence that such fish are attracted to
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net-pens in the first place.
Although there are several diseases of bacterial origin
which net-pen salmon can get many of these are treatable
with the use of antibiotics. However, diseases caused by
viruses cannot be treated by antibiotics. Diseases in this
category are usually spread through infected eggs or smelts,
which are both subject to regulatory controls designed to
prevent the introduction of diseases into state waters. For
example, the fertilized Atlantic salmon eggs used by the
cooperative would either be imported from abroad or produced
within the state. By state law (Chpt. 75.58 RCW; Chpt. 220-
77 RCW) the parent stock of any imported eggs must be
certified disease-free. This certification must also be
accompanied by a report outlining the health history of the
hatchery and stock which is submitted to the Department of
Fisheries. In addition, any imported eggs are fumigated and
held in a ninety-day quarantine where they are examined by
both state and federal inspectors. Domestically-produced
eggs, on the other hand, cannot be transferred to a
hatchery, or salmon smelts transferred from the hatchery to
saltwater pens, without a transfer permit certifying they
are indeed free of specified diseases.
The Board concluded that no matter how well designed or
operated a facility might be it was inevitable that, as in
this case, some Atlantic salmon would escape into Puget
Sound waters. In fact, at the date of the hearing over 300
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mature, healthy adult Atlantic salmon had been found in
Puget Sound. However, the problem of escapement into the
Sound did not appear to be a significant problem, either in
terms of disease transmission, or competition for habitat
with native species of Pacific salmon. And as noted in SHE
No. 86-22 p., Atlantic salmon cannot interbreed with Pacific
salmon as they are a different genus. All attempts to
purposely establish Atlantic salmon populations in the
Northwest have failed.**^
Increased predation upon the Skagit River salmonid runs
by dogfish and marine mammals that would be attracted to the
net pens was thought to be non-significant.
Thus, from the evidence presented in this case, the
Board found that given the existing laws governing the
importation of fish eggs and the transfer of smelts to salt
water, the careful operation and management of the
cooperative's facility, under the conditions set by the
Board, that the proposed project was not likely to have a
significant adverse impact on the wild salmonid populations.
Human health concerns focused on shellfish and what the
impact might be of the organically-enriched sediments found
under a net pen, which might encourage the growth of
unwanted bacteria on the people who might consume them.
Although this harmful free-swimming bacteria by itself are
not a direct threat to human health they can cause illness
in people who have eaten shellfish, which are filter
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feeders, and take in these organisms from the water and
concentrate them in their tissues.
One such organism is Vibro parahaemolv ticus (VP) which
causes gastroenteritis (inflammation of the mucous membranes
of the stomach and intestines) in people who eat raw or
uncooked shellfish that contain the bacteria. While limited
within certain salinity and water temperature extremes such
conditions might exist in the shallow waters near the
cooperative's proposed development.
The prolonged use of antibiotics in aquaculture
worldwide has resulted in drug resistant bacteria that are
pathogenic to fish. Research has shown that the drug
resistance is carried on "R plasmids" which are genetic
entities that are transferable between different bacterial
hosts. Researchers, under controlled laboratory conditions,
have observed the transfer of R plasmids from the fish
pathogen V. anquillarum to the human pathogen V. parahaemolv
ticus.Thus, the uproar over the use of antibiotics in
aquaculture. However, outside the laboratory, scientists in
Japan - where intensive aquaculture has occurred for
decades, and a wide array of antibiotics have been used over
long periods of time - have attempted to find antibiotic
resistent strains of V. parahaemolv ticus for over a decade
in the sediments under net-pen sites without luck.^^* The
cooperative felt that antibiotic applications of their site
would be limited to two or three times a year. They hoped
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to keep such treatments to a minimum as Atlantic salmon do
not gain weight when fed antibiotically-laced feed.**’
With the beaches around the proposed site already
closed to shellfish harvesting because of unacceptably high
levels of fecal coliform due to the failure of residential
septic tanks, the county commissioners were concerned about
the deposition of feces and food wastes and possible
phytoplankton blooms that might result from the proposed
project. The project is estimated to produce 151,000 pounds
of solid waste in the form of fish feces and uneaten feed
annually.*** As the net pens would be 102 to 110 feet above
the sea floor an EPA solids deposition model was used to
calculate the pattern and depth of deposition on the
seafloor, beneath and around the pens. From this it was
calculated that the waste feed would concentrate near the
net pens, and cover about sixteen acres of the bottom to a
depth of less than .254 inches. The feces deposition is
likely to be .0254 inches spread over 384 acres. Of course
these sediments would use oxygen from the surrounding water
as they decayed, but the amount of dissolved oxygen depleted
would be so small as not to be measurable.**’ Thus, the
Board found that the total dissolved oxygen depletion from
the proposal would not have a significant adverse effect on
water quality within the bay.
Nitrogen produced from a net pen operation could
stimulate or sustain phytoplankton blooms if the background
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levels of nitrogen in the surrounding waters were low.
However, the background level of nitrogen in North Skagit
Bay were found to be high enough that the addition of the
cooperatives proposal, which would contribute only .04% of
the nitrogen flux into Skagit Bay, was not likely to have
any significant effect on any future phytoplankton blooms in
the area.‘“
Aesthetically speaking the Board concluded that the
proposal's impact would be minimal at best. As mentioned
earlier, the nearest residence is on Fidalgo Island 0.7
miles away from the proposal. From that distance, combined
with the low profile of the pens which would be painted to
blend in with the background, they should be unnoticeable to
all but the informed observer. The moorage buoys for the
Hope Island State Park would be located on the north side of
the Island and out of view of the facility. The south side
of Hope Island does have day use beaches set aside for
picnicking and a small boat landing where hikers could get a
closer view of the net pens. But again at 0.3 miles, this
view, combined with the low profile of the pens should not
be obtrusive to anyone's outdoor experience.**^
The Board noted that the proposal would be located in
what is currently a tranquil setting, whose serenity is
valued by its residents. But by limiting the hours of
operation to between 8:00 a.m. to 5:00 p.m. (7:00 p.m. in
the summer), and requiring better than original mufflers on
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any generators or water pumps used, and prohibiting any
amplified devices like radios, tape players etc... which
cannot be heard beyond seventy-five feet the adverse impacts
from noise should be confined.By limiting the above­
surface cleaning of nets to one at a time was thought to be
enough to mitigate any potential odor problems emitted from
the proposal.
The last area of concern signified by the county in
rejecting the cooperative's permit was the effect the
proposed development would have on navigation in and the
historical uses of North Skagit Bay. After considering the
size of the proposal as well as the characteristics of the
surrounding waters the Board came to the following
conclusions: that the proposal was not located in either a
main navigation channel or in a commercial traffic corridor;
that historically the facility was in a active commercial
fishing area which is traditionally fished by the Swinomish
Tribe and on occasion by non-treaty commercial fishermen.
However, when viewed in the context of the whole bay, the
two acres of surface water and twenty acres of sea floor
used for anchoring the net-pens, the intrusion of the
proposal was not extensive enough to cause a significant
adverse effect on navigation or the fishing or harvesting of
other aquatic life in North Skagit Bay.^*^
To insure that the project complied with the Shoreline
Management Act and the Skagit County Shoreline Master
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Program twenty-four conditions were imposed on it by the
Board to mitigate any potential adverse impacts. Eighteen
of these conditions originated with the Skagit County
Hearing Examiner when he first approved the proposal in
1987. Therefore, the denial of the Shoreline Substantial
Development and Conditional Use Permits by the County
Commissioners was reversed by the Board on October 31, 1989.
However, the Board wished to make it clear that...
By approving this one conditional use permit, we are
not suggesting in any way that further net pens applications should necessarily be approved in the
area. To the contrary, given the importance of the
estuary and of the anadromous salmonid runs in the 
Skagit River, and the potential cumulative effect of
additional proposals, great caution is advised.
Case 15
Shorelines Hearings Board Case number 88-38
Appellant: Clean up South Sound ("CUSS")
Respondent: Daniel P. Sweaker, Sweaker Sea Farms, Mason
County and State of Washington, Department of
Ecology
Permit: Shoreline Substantial Development and
Conditional Use Permits for the installation
and operation of forty-two floating net-pens
to raise Atlantic salmon in Case Inlet near
Dana Passage, Puget Sound, west of Hartstene
Island in Mason County. A shoreline of
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statewide significance. 166
On January 25, 1988, Sweaker Sea Farms submitted a
shoreline permit application to Mason County along with an
environmental checklist for its proposed development of a
forty-two net-pen facility to raise Atlantic salmon in lower
Case Inlet. Having reviewed Sweaker's application. Mason
County issued and circulated a declaration of non­
significance (DNS) for the project. In April 1988, after
receiving additional information from the applicant the
county issued a SEPA Addendum which imposed fifteen project
conditions which were to become part of the proposal as it
worked its way through the county's shoreline hearing and
review process.
As no comment period was provided for the Addendum
(pursuant to WAC 197-11-625) a written appeal was filed with
the Mason County Board of Coinmissioners who held a public
hearing on the matter in May 1988. Having heard from both
sides of the issue the Commissioners voted unanimously to
uphold the DNS with its fifteen conditions.^®*
Consequently, Sweaker's shoreline permit application
was considered at two hearings held by the county's
Shoreline Advisory Board and finally at a public session by
the Mason County Board of Commissioners on July 19, 1988.
After hearing statements given by both opponents and
proponents of the project, the Commissioners approved the
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proposal after adding a sixteenth condition on littoral
drift and sedimentation rate monitoring.^®’
The approval of Sweaker's proposal by Mason County was
appealed to the Shorelines Hearings Board by "CUSS" - Clean
Up South Sound. CUSS is a loose-knit group of property
owners who own property north and south of the Sweaker site.
The property adjacent to the net pen site has no residences
and is currently in commercial forest production. Its
owner, Manke Lumber Company, submitted a letter to Mason
County supporting the Sweaker project.™
CUSS filed a Motion for Summary Judgement before the
Board in February 1989 mainly on the basis of SEPA
procedural issues. Sweaker filed a Cross Motion for Summary
Judgement a few days later on the basis that the Board had
no jurisdiction over SEPA procedural issues or whether a
state waste permit was required for the project.™ On
March 6, 1989, the Board held a hearing on the motions above
and granted a partial summary judgement in Sweaker's favor
on the following issues:
(a) Proper notice of the application was given under
the SMA, MCSMP and SEPA;(b) No variance was required under the SMA or MCSMP;
(c) The SEPA Addendum was properly issued and
circulated; and(d) The Board had no jurisdiction to review appellent's
contention that an NPDES [state wide permit] permit was
required*^^
Before the merits of this case are reviewed, it might
be pertinent to give a brief description of the Sweaker
proposal. The project is to consist, of forty-two net-pens
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that will cover two and a half acres of the water surface of
Case Inlet, 745 feet offshore from Hartstene Island. At
full production, the project's projected annual production
will be 860,000 pounds of Atlantic salmon a year. Sole
access to the facility will be from Zittel's Marine in
Thurston County, where work barges are moored that are to be
used for transporting the work force, fish feed, and other
supplies to and from the site. For security reasons, a
worker will remain on site twenty-four hours a day, and for
this a 250 square foot warming hut eight and a half feet
high would be provided on site. Between April and June of
each year, smelt would be transported from Sweaker's
existing fresh water farm in Rochester, Washington, to the
marina by truck, then transferred by barge or boat to the
net pens.*^ After having spent an average of eighteen
inonths in the pens the fish would be harvested and processed
at Sweaker's fish processing facility in Tumwater,
Washington.^’"*
The merits of the case can be reduced to the following
subheadings: (1) water quality and aquatic biology; (2)
fish diseases and antibiotic use; (3) aesthetics, noise and
odor; and (4) navigation and use conflicts. A project of
this size would likely produce approximately 550,000 pounds
of solid waste in the form of fish feces and uneaten fish
food annually.*’^ With amounts of this level it is no
wonder that CUSS was concerned over the impacts of the
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proposal on the water quality of the area. However, one
reason Sweaker selected the site was in part due to its
favorable circulation and flushing characteristics. Dana
Passage is one of Puget Sound's major mixing zones. The
depth at the site is 114 feet, with ninety-four feet beneath
the bottom of the pens. This taken with a mean current of
0.3 knots at the site, would disperse any soluble substances
over a considerable distance after a full tidal cycle of
twelve hours.Therefore, the Board concluded that the
proposal would not significantly affect the water quality of
the area.
In addition to the solid waste produced, nitrogen and
phosphorous would also produced from the salmon urine, waste
feed, and to some extent feces. CUSS was concerned that the
phosphorous and nitrogen from the net-pens would cause or
exacerbate phytoplankton blooms which could lead to a Red
Tide that would close shellfish beaches because of the
paralytic shellfish poisoning which can be fatal to humans
who eat shellfish containing this toxin.
As related in SHB No. 88-14, p.l41, the extent to which
net-pen produced nitrogen might stimulate or sustain
phytoplankton blooms varies with the nitrogen concentration
existing at the site before the net-pens are added. If the
background concentrations of nitrogen are high then the
additional nitrogen from the net- pens should have no effect
upon the phytoplankton. But if the background level of
154
nitrogen is low then the nitrogen added by the net-pens
could have a growth-inducing effect on the phytoplankton.
CUSS was unable to demonstrate that the ambient levels of
nitrogen near the site were low enough that the additions of
the nitrogen from the proposal would stimulate or exacerbate
phytoplankton blooms, either toxic or nontoxic.
Some changes in the benthic community are likely to
occur, particularly in the area under the net-pens where the
maximum accumulations of solid waste will occur. This
change would probably favor those bottom-living organisms
that prefer a nutrient-rich environment. Due to the high
currents which run through the site it is unlikely that
conditions could be maintained long enough to cause
dissolved oxygen concentrations to be reduced to levels
which would adversely affect fish or other organisms in the
water. Therefore, other than those benthic organisms living
directly under the net-pens, CUSS was unable to show that
the proposal would have a significant adverse impact on the
aquatic life or benthic communities within the vicinity of
the proposed development.*’®
CUSS expressed concern that the proposal could cause
outbreaks of fish diseases among the wild population of
salmon. This concern was heightened by the detection of
viral hemorrhages septicemia (VHS) - in Chinook and Coho
salmon at two hatcheries within the state. As a consequence
of this outbreak the Washington State Department of
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Fisheries sampled all private salmon net pen operations in
Puget Sound. No VHS was detected. CUSS was unable to prove
that the proposal would cause fish diseases among wild
salmon.
The use of antibiotics and the possible effects these
might have on human health and aquatic life was another
matter of interest to CUSS, although it was unable to prove
that use would have a significant adverse effect to either.
The Board concurred that the use of antibiotics on a short­
term basis might cause some fish bacteria to become drug
resistant, but it did not believe it would be a problem in
this case. This was because the fish would be vaccinated in
order to cut down on antibiotic use, which is thought would
be not more than twice a year. The Mason County Health
Department would have to be notified and to approve the use
of any antibiotics. And fish growers have an incentive to
limit the use of antibiotics as its use retards the salmon's
growth. ***
In addition to the favorable circulation and flushing
characteristics of the site another major criterion of site
selection was to minimize any adverse impacts on nearby
residences. As mentioned earlier, there are no residences
on the property adjacent to the net-pen site. Nor can the
facility be seen from those residences located on Hartstene
Island. The closest of these is 1,625 feet atop a bluff
whose view of the net-pens is obscured by trees and other
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vegetation. The pens will be visible from passing boats and
the beaches located to the north and south of the net-pen
site/*^ these beaches owned by members of CUSS.
Residences on the opposite side of Dana Passage in
Thurston County are located between 4,900 to 7,500 feet
away. At such a distance the Board believed that the
facility would be barely discernible as a line on the water.
Other evidence presented before the Board indicated that
beyond 2,400 feet salmon net-pen facilities had not
adversely affected real estate values, that the future
development of homes on Hartstene Island with a view of the
salmon farm would not be great. This is because the land
immediately adjacent and to the north and south of the net- 
pens are characterized by a potentially unstable bluff,
ranging from forty feet to one-hundred feet high.
Therefore, future residences would most likely be set back
from the bluff's edge. To help stabilize the bluff existing
vegetation would likely be retained, which would help block
views of the project, particularly during the spring and
summer months.**^
Noise and odor impacts from the project would be
minimized by permit conditions that would prohibit permanent
generators or amplified devices being installed. Water
pumps would be limited to use between the hours of 8:00 a.m.
to 5:00 p.m. and have to be equipped with better than
original mufflers. To keep odor from the proposal to a
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minimvun only one net pen at a time would be allowed to dry.
Given the above, the Board found that CUSS's concern over
the proposals possible adverse impact on the aesthetics of
the area, or noise and odors produced from the project to be
unfounded.
Dana Passage is used by both commercial and
recreational vessels, and as such CUSS felt that the
proposal might obstruct commercial navigation and
recreational boating and fishing in Dana Passage. The Board
looked into this matter and found that the shipping lane
used by commercial vessels, which include tugs, barges, log
rafts, fishing boats, and lumber ships crossing between
Olympia and ports in northern Puget Sound, lies in the
center of Dana Passage. Thus these vessels would not pass
in close proximity to the net-pen site. Nor did they find
the location of the proposed development to be a
particularly productive or, for that matter, popular sports
fishing location for either salmon or bottom fish. No
evidence was presented that the net-pen location provided
any kind of safe harbor for small craft. Lying low in the
water and equipped with navigation and lights and shown on
navigational charts as required by the U.S. Coast Guard the
net pens were found not likely to obstruct commercial
navigation in Dana Passage, and have only minor impacts on
recreational boating mainly in the form of aesthetics.^**
Having reviewed the proposed development for
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consistency with the Shoreline Management Act (SMA) and the
Mason County Shoreline Master Program (MCSMP) and
considering the evidence pertaining to water quality and
aquatic biology, fish diseases and antibiotic use,
aesthetics, noise and odor, and navigation and use
conflicts, the Board concluded that the project, subject to
the several conditions imposed by Mason County, complied
with the requirements of both the SMA and MCSMP. Therefore,
the Shoreline Substantial Development and Conditions Use
Permits issued to Daniel P. Sweaker and Sweaker Sea Farms
were affirmed by the Board on July 13, 1989.***
Case 16
Shorelines Hearings Board Case number 89-76
Appellant: Northwest Seafarms, Inc.
Respondents: Whatcom County and State of Washington,
Department of Ecology
Permit: Shoreline Substantial Development and
Conditional Use Permit for the installation
and operation of a 270 foot by 170 foot net- 
pen to raise Atlantic salmon off the West
Coast of Lummi Island just north of Lummi
Rocks in Whatcom County. A shoreline of
statewide significance.**’
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In 1988, Northwest Sea Farms, Inc. submitted a
shoreline permit application to Whatcom County for the
development of a 270 foot by 120 foot net-pen facility,
consisting of ten contiguous net-pens, off the southwest
coast of Lummi Island in Whatcom County. The total
projected annual yield of the proposal would be
approximately 375,000 pounds of salmon annually.*** The
site chosen by Northwest is in a relatively remote area
where the shoreline is still in a pristine state. The
shoreline opposite the proposal is owned by the Washington
State Department of Natural Resources.
After reviewing Northwest's proposal the county issued
a Determination of Significance (DS) and required the
preparation of an Environmental Impact Statement (EIS).
This was completed in May 1988 and a public hearing followed
before the Whatcom County Hearing Examiner. The EIS
identified the major impact of the proposal as being in the
same waters now used by recreational boaters and commercial
fishermen. Other concerns were brought up by opponents of
the project, but the Hearing Examiner nevertheless approved
Northwest's shoreline development permit and sent it on to
the County Commissioner for final approval subject to
twenty-one conditions.**®
Consequently, Northwest's shoreline permit application
was considered by the Whatcom County Executive and Council.
The three biggest concerns presented before the council were
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aesthetics, the incompatibility of the proposal with the
recreational and commercial uses of the area, and the danger
of disease from fish escaping from the pens. Aesthetically
the biggest complaint was that the net-pen operation would
"mar a beautiful shoreline at a time when the county was
stressing the natural beauty of the area as an attraction
for the Alaska ferry and other tourists".Tribal and
non-tribal commercial fishermen raised objections to the
proposal because it would obstruct their nets. Lummi Indian
fishermen expressed concern that the pens would be located
in one of the tribe's primary fishing areas that is
productive for net fishing. As such, the tribe felt that
the pens would get in the way of their fleet of thirty purse
seiners and 300 larger gillnet vessels and interfere with
harvest rates,thereby, keeping tribal fishermen from
using fishing grounds guaranteed them by treaty. Fears were
also expressed that fish escaping form the net-pens could
head up the Nooksack River to spawn with wild fish thereby
diluting their genes that adapt the wild fish to the river.
These same escaping fish could also, it was believed,
transfer disease to the wild fish and kill off the native
salmon run in the Nooksack River.At the conclusion of
this hearing the County Executive and Council denied the
permits requested by Northwest Sea Farms. Northwest then
appealed this decision to the Shorelines Hearings Board.
The Board considered and issued a final opinion in this
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appeal on August 6, 1990. In reviewing the proposal, the
Board stressed that it does not have jurisdiction over
Indian treaty rights issues. It does have jurisdiction,
however, over the issuance or nonissuance of shoreline
development permits. Therefore, when reviewing whether or
not the development would interfere with commercial fishing
in the area it found that such interference would not be
significant. It discovered that the net-pens would be
located within a pocket between Lummi Rocks to the southeast
and a known snag to the southwest seldom used by large
vessels using either purse seine or gill-net gear, and that
the tribal skiff fishery, using gillnets, concentrated its
efforts away from the site at Point Roberts. Occasionally
only a tribal skiff might visit the site as it might
elsewhere on the other coast of Lummi Island.
The Board also found that the fears originating from
the proposal of devastating the native salmon run of the
Nooksack River to be without merit, either in terms of
disease transmission or competition for habitat. And as
noted in SHB No. 88-14, Atlantic salmon cannot interbreed
with Pacific salmon as they are a different genus and
species.
Insofar as aesthetics were concerned, the Board found
the proposal to be compatible with the Whatcom County
Shoreline Master Program as well as upland uses in that it
intrudes little upon the water environment.
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Therefore the Board concluded that the treaty rights
issue was the only basis by the county to deny the permits
to Northwest Seafarms. And as treaty rights are under the
jurisdiction of the Federal Government, the Board reversed
the denial of the shoreline substantial development and
conditional use permits issued by Whatcom County.^®*
CONCLUSIONS
Of the eighteen cases heard before the Board, nine were
appealed by aquaculturists, six by upland property owners,
and three by state agencies. (see next page)
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Table 4.1 Aquaculture Shoreline Permits Appealed to SHE
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Of the nine shoreline permits appealed to the Board by
aquaculturists, five were approved by a planning commission
before going before a Board of County Commissioners whom
ultimately denied a shoreline permit. Of these five (SHB
Nos. 185, 84-4, 86-23, 88-4, and 89-79) the Board concurred
with the planning commission's assessment that the proposal
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should be allowed to go forward in three cases (SHB nos. 84-
4, 88-14, 89-79), one was returned to the county because of
irregularities in the environmental checklist and shoreline
permit application (SHB No. 86-22), and in the last, the
Board agreed with the county commissioners that the permit
should be denied (SHB No. 185). Of the remaining five cases
that were denied shoreline permits, the Board reversed three
instances and upheld two. For the major issues involved in
the denial of all nine shoreline permits please refer to the
following table:
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SHB No. 185 82- 39
83- 3 84-4 86-22 86-23 86-29 88-14 89-76
♦County Shoreline Master Program ♦♦Environmental concerns include: water quality;
sedimentation; disease; wildlife; etc__
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It is clear from the above graph that aesthetics is one
of the major reasons that shoreline permits are denied by
the granting agency. It is not surprising to find that in
rejecting a permit on aesthetic grounds that a county would
also state that the proposal was contrary to the policies of
the Shoreline Management Act because RCW 90.58.100 states
that one of the goals of the Act is "... for the preservation
of natural resources, including but not limited to scenic
vistas, aesthetics, and vital estuarine areas for fisheries
and wildlife protection...11 And while it is very hard to
prove that aesthetics was the only real reason for denying a
shoreline permit, in one case this was blatantly displayed
to be so. This was SHE No. 84-4, which involved the
placement of a five-acre mussel farm in the northern part of
Penn Cove in Island County offshore of upland residents who
had developed a hardened revulsion to raft type aquaculture
because if interfered with the scenic and aesthetic
qualities of the cove.
Although the County Planning Commission endorsed the
approval of a shoreline permit in this case the Island
County Board of Commissioners denied the permit (see p.) in
part because of the following reasons:
...contrary to the policy of the Shoreline Management 
Act regarding shorelines of statewide significance, the
proposal will not preserve the public's opportunity to
enjoy the physical and aesthetic qualities of natural
shorelines of the state...
The Board disagreed in this aspect and reversed the
Commissioners' decision, as it did in four other cases where
aesthetics was an issue.
Environmental concerns, navigation/use conflicts, and
the proposal being contrary to the County Shoreline Master
Program were all tied as the next most popular reasons for
denying a shoreline permit. Environmental concerns which
should never be taken lightly in any case, were upheld in
three cases by the Board (SHB Nos. 185, 82-39, and 83-3) or,
to put it another way, when the aguaculturists appealed
their shoreline permit to the board they were unable to
prove that their proposal would not adversely affect the
guality of the environment. The remaining case, where this
was an issue, the aguaculturists were able to prove that
their operations would have nothing more than a minimal
environmental impact. With the exception of one case (SHB
No. 185) navigation/use conflicts were also disapproved when
appealed to the Board. However, where this was an issue it
was thought that the proposal would interfere with
commercial fishing. The only exception to this was again
SHB No. 185 where the concern had to do with public safety
in regards to recreational clam harvesting. In those cases
brought before the Board on the grounds that the proposed
aquaculture project was contrary to the County Shoreline
Master Program, the Board found their objections to be
simply a misinterpretation of the various objectives,
policies, and use regulations as they related to
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aquaculture.
However, as mentioned earlier, the person or company
requesting the review before the Board has the burden of
proof, and with the exception of those cases (SHB Nos. 185,
82-38/83-3) which involved hydraulic clam harvesting in
Livingston and Port Susan Bays off Camano Island in an
ecologically unique area, and the misrepresentation and lack
of material disclosure in his environmental checklist and
shoreline permit application (SHB No. 86-23) in another.
The remaining aquaculturists were able to overcome the
objections put forward by local governments.
Not too surprising is the fact that all five shoreline
permits appealed to the Board by upland property owners were
approved by the local permitting agency. For the issues
involved in the appeal of these shoreline permits to the
Board refer to the table on the following page:
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X X X X X
Environmental
Concerns
X X X X
Navigation/Use
Conflicts
X X X X
Aesthetics X X X X
Contrary to SMA X X X X
Contrary to
CSMP
X X X X
SHB No. 202 86-4986-50
82-51 86-47 88-38
As can be seen, in all these cases SEPA procedural issues
were brought up in an effort to gain relief from the Board.
However only one appeal was successful in this respect (SHE
No. 86-47), which was the major reason this case was
appealed to the Board in the first place. The other four
appeals were unsuccessful in this, and all other areas in
which they expressed concern because they were unable to
demonstrate that the aguaculture proposal they objected to
would have more than a moderate adverse effect on the
environment, navigation/use conflicts, or aesthetics. Nor
did their contention that these proposals were contrary to
the policies of the Shoreline Management Act and County
Shoreline Master Programs hold up under the scrutiny of
cross-examination by the Board.
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Most, if not all, the appellants are loose-knit groups
of upland property owners that have banded together to fight
the development of aquaculture off their shorelines. Many
of these groups would seem to have been ignorant as to how
the State Environment Policy Act (SEPA) works in regards to
the county's issuance of a determination of non-significance
(DNS). All of their appeals to the Board alleged that
environmental factors were not fully considered, and that
the decision of the county not to require a detailed
environmental impact statement was unjustified and in
violation of SEPA — i.e. adequate public notice not given;
DNS was insufficient; Public hearing inadequate; etc...
However, with the exception of SHB No. 86-47, all
appellants expressed concern over the aesthetic impact that
an aquaculture project would have on the scenic aspects of
their view of the Sound. Most of the upland owners found it
very objectionable when their scenery was impaired or
threatened by something as extensive as an aquaculture
development.
Although not directly addressed by the Board there was
a fearful apprehension that pervaded throughout these
property owners' requests for review before the Board. This
was the feeling that the present project before them was
part of a larger-conspiracy among private companies, the
State Department of Fisheries and Natural Resources to
facilitate and install large aquaculture operations up and
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down the coastline of Puget Sound. While it is state policy
to promote aquaculture in Washington, such fears would seem
unfounded as aguaculture is very site specific. Therefore,
not all aquatic products can be successfully grown
everywhere. Not only do such environmental factors as water
quality limit the development of aquaculture, but the
delicate balance between state and local government as
outlined in the Shoreline Management Act should allow local
government to decide the local density of aquaculture along
its shorelines. Not to mention the caution advised by the
Board in approving future applications in some geographical
areas in which it had overturned a denial of a shoreline
development permit by the County.
The last three cases were brought before the Board by
State agencies. It is somewhat surprising that only three
such cases have come before the Board as one provision of
the Shoreline Management Act, that submerged lands as
shorelands of statewide significance be regulated in a
preservationist manner, has led to an intense conflict among
the Departments of Fisheries, Natural Resources and Ecology,
and local governments. The Departments of Natural Resources
and Fisheries were actively promoting clam and geoduck
harvesting on state-leased submerged lands but local
governments were opposing these developments because of
their unsightliness for local residents and the potential
environmental disruption by refusing shoreline development
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permits in their offshore waters. Only one of the three
cases appealed to the Board fit the above scenario. The
issues involved in these appeals are displayed in the graph
below.
Table 4.4 Shoreline Permits Appealed to SHB by State
Agencies








Contrary to SMA X
Contrary to CSMP X
Poor Planning X
Technical Denial X
SHB No. 78-37 82-52 88-26
Of these three cases, aesthetics was an issue in only one
instance (SHB 78-37), and this had more to do with noise
then it did in the physical impairment on the scenic aspects
of the view involved. None the less excessive noise was one
of the four reasons given by the county commissioners in the
rejection of this Shoreline Development Permit.
The remaining two cases both involved split decisions
one on the local level and the other with the Board. The
technical denial that resulted from the tied vote on the
local level was overturned by the Board. However, the Board
found itself at a crossroad in the last case because
although the actual stated use for which the permit was
173
sought was found to conform to the Shoreline Management Act
the proposal involved a central contradiction as no public
facilities were provided on shore to meet the increased
usage of the site that the proposal would promote. Thus the
Board, unable to reach a decision, technically affirmed
whatever action the county took in regards to this permit,
which in this case was denial of the permit.
In conclusion, it would seem that a person who is
seeking a shoreline development could go a long way in
helping the situation if he (or she) does the ground work
first. For example, explaining what he (or she) proposes to
do to insure the surrounding upland property owners getting
their input as well as doing a decent job on his SEPA
permits. This is also true for those groups that oppose the
development of aquaculture in Puget Sound. It is clear that
they have not done their homework either when they appeal a
shoreline permit to the Board, as for example, the
appearance of ignorance in regards to how SEPA works, as
well as the inability to prove their concerns with respect
to environmental impacts, navigation/use conflicts, and
other areas of concern. This therefore has given rise to
the accusation that aesthetics is the only reason for their
hostility to the development of aquaculture in the Sound,
which would seem to be the case here. Finally, the
conditions imposed on aquaculture shoreline permits by the
permitting agencies and the Board, and which are necessary
174
to conform the proposal to both the Shoreline Management Act
and the County Shoreline Master Program, go a long way
towards minimizing any adverse effects that may result from
such a proposal to the surrounding shorelines and water.
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CHAPTER V: ECONOMIC IMPACTS OF AQUACULTURE
Aquaculture has often been promoted as an opportunity
in some of the more remote Puget Sound communities, many of
which are economically distressed, as a way to generate jobs
and long-term economic growth. But given the turbulent
relationship between aquaculturists and their antagonists,
as well as the continuing deterioration of the water quality
of the Sound from upland development, one must ask if the
development of aquaculture is worth it in economic terms.
In 1988 aquaculture products grown in Washington State
totaled 19,680,341 pounds with an estimated wholesale value
of $36.5 million.^ In terms of value these harvests
accounted for about 12 percent of the nation's output. A
summary of state production figures is presented in Table 1
on the following page.
Although aquaculture's $37 million wholesale value may
seem exceedingly small in relation to the major income­
generating industries of Washington State, eg. the Boeing
Company or land- based agriculture, such a comparison is
unfairly drawn. Many of the more remote coastal and Puget
Sound communities receive little, if any, direct economic
benefit from the presence of either Boeing or land-based
agriculture. This however, is not the case when an
aquaculture project is developed in or close by these
communities.
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Table 5.1 Washington State Aquaculture Production^ 1988
Species Volume in WholePounds*
Wholesale Value in
Dollars**














Mussels, Total 486,146 622,126
Mussels 486,146 622,126






Atlantic Salmon 1,976,540 9,614,812




*Whole weight in pounds, unprocessed.**Price of processed product at first point of entry into
distribution system.
Source: Washington State Department of Fisheries.
At the present time the aquaculture industry in
Washington State encompasses a wide range of production
methods and species. Its products are grown on tidelands,
by float-suspension in open water, or in ponds or land based
tanks. The current Washington State aquaculture industry is




As we have seen in chapter two, shellfish comprised the
only component of the aquaculture industry in Washington for
decades. During 1989 the cultured harvest of oysters,
clams, and mussels totaled over 13 million pounds with a
wholesale value of $20.9 million. In terms of value this
represents 57% of the state's aquaculture production.
According to the Washington State Department of Revenue,
thirty-nine shellfish farms reported gross incomes for 1985.
Eight of these farms accounted for 86% of the total
receipts.^
Employment in Washington State shellfish aquaculture
can be only roughly estimated. Washington State's
Employment Security Department has estimated an annual
average of 754 total employees (covered by unemployment
benefits) growing, harvesting or catching shellfish during
1985. However, there are problems even with this estimate
because no distinction was made between those workers
involved in wild-caught operations and those in aquacultural
enterprises. Also, not all workmen employed in shellfish
aquaculture are covered under the State's Employment
Security Act. An alternative estimate by the Department of
Trade and Economic Development put the number of workers
culturing shellfish at 672 in 1985.
Oysters are, and historically have been, the state's
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largest shellfish crop. During 1985 the state harvest in
shucked oysters ranked second in the nation behind
Louisiana. Production levels have remained relatively
stable over the past two decades, although far below the
amounts harvested prior to the 1960s. Table 1 shows that
the dominant species today is the Pacific Oyster which
accounted for close to 98% of the state's $16.5 million
oyster harvest. This is a notable achievement for a species
that was not introduced to the West Coast until the 1930s.
Traditionally, the tidelands of Willapa Bay in
southwest Washington have accounted for about one-half of
the state's oyster harvest. The remainder come from Puget
Sound, primarily the south Sound along the shores of
Thurston and Mason Counties. Non-traditional culture
methods, such as suspended culture are employed to a small
degree in the San Juan Islands.
Cultured clam harvests totaled 4.2 million pounds in
1989 with a wholesale value of $4.3 million. And although
the state's clam producers are operating at full capacity,
production continues to fall short of market demand due to
the lack of suitable rearing grounds. Between 1979 to 1989
production has increased nearly every year, and harvest
values have climbed 180 percent in real terms.
The primary clam species harvested in Washington State
is the Manila clam, which accounted for about three-quarters
of the 1989 harvest. The Manila clam, like the Pacific
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Oyster, is a native of Japan and it was accidently
introduced into the state in the 1930s with seed shipments
of Pacific Oysters. The Native Littleneck or Pacific clam
and the Eastern softshell clam account for the remainder of
the commercial harvest. The cultivation of clams is often
associated with the oyster industry as many farmers harvest
both species of shellfish. However, close to 90 percent of
clam landings are hand dug making the production process
very labor-intensive.
Unlike oyster and clam farming, mussel farming is a
small but growing segment of Washington aquaculture. Since
large-scale cultivation of mussels in Washington began in
Penn Cove off Whidbey Island in 1977 mussel production has
increased about 50 percent nearly every year. During 1989
six mussel farms, four of which are located off the shores
of Whidbey Island, harvested the whole of the state's mussel
crop of 486,146 pounds, the wholesale value of which was
$622,126. Mussel production in Washington State is likely
to continue to increase if farmers can guarantee a
consistent supply and market their product outside the state
as successfully as they have done locally.
FIN FISH
Employment figures for fin fish farming are just as
difficult to estimate as those for the shellfish industry.
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This is because there is no Standard Industrial
Classification Code for fish fanning, hence employment
totals are not available through traditional government
sources. The number of people engaged in trout and pen- 
reared salmon farming has been estimated at between 200 and
250 workers.^ The majority of these working are engaged on
one of the thirteen salmon farms within the state.
Since the mid 1970s Washington has been the nation's
largest producer of farmed salmon, just ahead of Maine.
During 1989 a harvest of 5.5 million pounds worth with a
wholesale value of $15.3 million was produced by the state's
salmon farmers.
At the present time, there are thirteen salmon farms,
with seven more expected to come on line as soon as they
clear the state and local licensing process.'' Growing of
the salmon is currently done in floating marine net-pens, or
in freshwater tanks. The bulk of salmon farming's
production comes from marine water farming. Including all
phases of operation, employment in marine farming totals
more than 170 people and the number of jobs will undoubtedly
increase when the new farms come on line and as presently
established ones increase to their full production capacity.
The focus of the state's fish farmers has shifted from
the Coho and Chinook Pacific Salmon to the Atlantic salmon.
The state recorded its first landing of farmed Atlantics in
1986 when a modest 15,000 pounds was harvested. However, in
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a few years, once the rearing cycles were completed and the
salmon reached harvestable size, production increased to
close to two million pounds — this in an industry that
covers less than 20 acres of water surface. The burgeoning
interest in Atlantic salmon is attributable to many factors.
Among them is the unparalleled success enjoyed by Norwegian
Atlantic salmon farmers who have shown that this species can
be raised profitably. Another reason is that the Atlantic
salmon are thought to be more easily domesticated and less
susceptible to disease than other species of salmon. And
lastly, Atlantics can be harvested during the winter months
when the other fisheries are least productive, and finally
they grow to marketable size more quickly than other
salmon.*
NORI
Nori is a Japanese name given to an edible marine algae
or seaweed that grows in most of the temperate oceans of the
world. It is also the world's largest aquaculturally
produced crop with its center of production concentrated in
Asia, primarily Japan and Korea. With imports of nori to
the United States having increased at a rate of 35 percent
over the last decade the future of nori in Puget Sound once
looked very promising.
However, this was not to be because after one harvest
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nori production ceased within Washington State. Whereas
62,890 pounds of nori was produced in 1989 with a wholesale
value of $191,764, by the end of 1990 only one nori farm in
King County remained in business, and this was a non­
producing enterprise.® It was a commercial venture that
failed. The major reasons offered for the failure of nori
in Washington State are the industry's inability to compete
with the large established firms of Asia and the product's
inferiority when compared to that from Asia.
ECONOMIC IMPACT
The economic impact of one aquaculture operation as
compared to another can differ greatly when such variables
as the species produced, method of production, purchasing
patterns, and the overall size of the farm are taken into
account. Therefore, to get an idea of what the aquaculture
industry's economic contributions are to Washington's
overall economy a brief review is needed which will focus on
the growing of oysters and salmon in net-pans.
BASIC ECONOMIC IMPACTS OF THE OYSTER INDUSTRY
Before estimating the economic impacts of the oyster
industry in Washington certain assumptions have to be made
on how big the typical oyster farm is — ie. size of
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harvested crop, annual sales, annual number of full-time
employee's etc. — in order to come up with a model that
will represent the typical farm found in Washington State.
The model farm, according to the Washington State
Department of Trade and Economic Development, works roughly
500 acres of oyster producing tidelands. The annual yield
of these 500 acres is 60,000 gallons of shucked oysters per
year that have a wholesale value of between $1.3 to $1.5
million - depending on market conditions.’ The farm's
annual expenses average $1,270,000, with slightly over half
of this going for labor costs, which totaled $670,000. The
balance of $570,000 is used to cover such non-labor items as
"packaging materials (containers, jars, lids, and boxes),
repair and maintenance on facilities and equipment, shipping
services, insurance, diesel fuel and larvae"* of which
ninety-five percent are purchased within the state's
borders.
As mentioned in an earlier chapter, oyster farming is
an extremely labor-intensive undertaking. Jobs in
aquaculture are often seasonal and in this case seasonal
jobs have been converted to annual full-time equivalent
jobs. Four seasonal employees working full-time for only
three months out of the year are counted as one average
annual full-time job. Forty-eight full-time unskilled or
simiskilled workers are employed with an annual wage of
$14,000 a year, or from six to nine dollars an hour. These
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laborers are used for such tasks as harvesting and
processing. A limited number of college-educated or skilled
workers are employed in either management or technical
capacities. ’
To review the typical oyster farm in Washington is
directly responsible for a payroll of $670,000 employing
forty-eight full-time laborers. The half million dollars
used to purchase goods and services from other state
businesses create an additional 4.2 indirect jobs that stay
in Washington state. Spending from the combined payrolls of
the direct and indirect workers generates yet another 3.8
jobs that are "induced” in state. From the eight spin-off
jobs created through indirect and induced means an
additional payroll of $150,382 is generated, assuming that
each job earns the average state wage of $18,716.
By using the figures from the above model farm and
assuming that the estimated impacts apply proportionately to
the whole industry an approximation of the economic impact
of the entire oyster industry within Washington state can be
estimated. Basing the results on the industry's 1985 output
of 687,000 gallons, and using the model farm's production
figures 60,000 gallons the industry is assumed to consist of
11.45 farms. Multiplying this figure (11.45) by the model
farin's forty-eight workers shows that the "average annual
direct employment in the industry is calculated at 550
workers earning a payroll of $7.7 million". Purchases of
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good and services from other instate businesses amounts to
an additonal $6.5 million. The "indirect and induced” jobs
generated by the oyster industry's presence total an
estimated 92 jobs earning additional payrolls of $1.7
million.“
The above figures may seem insufficient when compared
to other industries within the state until the total impacts
are presented in relation to farm sales. "For each $1
million in final sales, the oyster industry generates an
estimated $586,000 in total earning and 40 full-time
equivalent jobs". This is "significantly higher than all­
industry state averages”.*^ See table below.
TABLE 5.2 ECONOMIC IMPACTS OF THE OYSTER INDUSTRY
WASHINGTON STATE, 1985











Total Direct In-State Purchases of Goods &
Services 6,500,000
Multiplier Impacts
Total Jobs Supported per Direct Job 1.17
Total Earnings Supported per Direct Earnings 1.22
Total Jobs per $1 Million in Sales 40.0
Total Earnings per $1 Million in Sales 586,000
*Full-time equivalent jobs are used throughout this table.
Source: Washington State Department of Trade and Economic
Development
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BASIC ECONOMIC IMPACTS OF A TYPICAL SALMON FARM
The model salmon farm constructed by the Department of
Trade and Economic Development...based on the many proposed
farms involved in siting-related procedural issues... is
assumed to cover about two acres of water surface, which
would allow an annual production level of 500,000 pounds of
processed salmon when working at full capacity. Depending
upon market conditioons sales revenues would be between
$1.75 to $2.0 million. The initial investment in facilities
and equipment is $700,000. Unlike the oyster industry which
is labor-intensive, salmon farming is "capital intensive,
employing just ten people with a payroll of $14,500 for an
unskilled laborer to $30,000 for upper-level management.
A salmon farm is not as highly integrated as its oyster
counterpart because it must buy smolt from an outside
supplier and contract out for the processing of its mature
fish. Annual expenses total $1.4 million for such items,
(in approximate order of magnitude) as fish feed, labor, and
smolt which together account for 66% of the total product
cost. Marketing costs which include processing, shipping,
and sales account for 15%. The remaining 19% goes for
insurance, interest and capital. Seventy-five percent of
the farm's annual purchases of goods and services, which
amount to $861,140, are from other in state business.
To review, the typical salmon farm is directly
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responsible for a payroll of $190,000, employing ten full­
time employees. Purchases by the farm of goods and services
from other in state businesses create an additional 6.4
indirect Washington jobs. Spending from the combined
payrolls of both the direct and indirect workers generate
another 1.6 jobs "induced” in state. From the eight spin­
off jobs created through indirect and induced means an
additional payroll of $149,046 is generated, assuming that
each job earns the average state wage of $18,716. In
addition, the one-time "$700,000 investment for new
construction would require 22.1 direct jobs earning a total
payroll of $360,812." Indirect and induced jobs from the
construction would total 10.5 jobs earning an additional
payroll of $606,165.
As in the oyster analysis, by using the above figures
from the model farm, and assuming that the estimated impacts
apply proportionately to the whole industry an approximation
of the economic impact of the entire salmon industry within
Puget Sound can be estimated. Basing the following on the
fact that there are currently 13 salmon farms in operation
the average annual direct employment in the industry can be
calculated at 130 workers earning an annual payroll of $2.4
million. Purchases of goods and services from other in­
state businesses amounts to an additonal $11.2 million. The
indirect and induced jobs generated by the salmon industry's
presence total an estimated 104 jobs producing additonal
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payrolls of $1.9 million.
In relation to other Washington state industries the
salmon farm's multipliers appear to be on the low side,
particularly the sales-oriented multipliers (see Table 5.3).
Once salmon farming becomes more established in the area,
"evidence suggests that the local supply of its production
inputs will become more readily available." As its local
purchases increase, the salmon farms's influence on the
creation of jobs and payrolls becomes stronger.
TABLE 5.3 ECONOMIC IMPACTS OF A TYPICAL SALMON FARM
WASHINGTON STATE, 1985___________________________ _















Total Jobs Supported per Direct Job 1.80
Total Earnings Supported per Direct Earnings 1.78
Total Jobs per $1 Million in Sales 9.7
Total Earnings per $1 Million in Sales 183,268
♦Full-time equivalent jobs are used throughout this table.
Source: Washington State Department of Trade and Economic
Development
As mentioned earlier, floating salmon net-pen farms are
expected to increase from the present thirteen to twenty in
the near future. Accepting the above analysis this would
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suggest a total increase in employment from salmon farms of
from 160 to 200 personnel. While this increase in jobs
would be welcomed, they are not of major significance to the
overall economic health of the state, nor may they be
compared to the degradation of scenic values suffered by
shoreline and upland property owners and the possibility of
local water quality degradation.
And with water quality becoming a major issue in every
part of Puget Sound, the oyster industry cannot be expected
to contribute much more to the state's economy than it
already does. Also the proponents' promotion of aquaculture
as a way of generating new jobs in some of the more remote
communities of Puget Sound overlook the fact that the Puget
Sound region is the most prosperous in the State, unlike
those found in other major sea-farming areas of the world,
eg. NorT(/ay or Scotland's north coast.
Commercial fishermen have long opposed any increase in
salmon farming for two main reasons: 1) the encroachment on
fishing grounds or areas where fish are transferred to
buyers, and 2) the negative effect farmed fish will have on
market prices. The first point could be met simply by
identifying such areas and putting them off-limits to salmon
farm development, although this would have the effect of
further restricting the number of sites available for
aquaculture development.
The second point is far more complex. The question has
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been raised: would fanned fish actually compete with wild
fish in the marketplace? Salmon farmers argue that in the
fresh salmon market they will have only a minor impact upon
commercial fishermen because they are targeting their
harvests to peak between the months of November and May,
when the supply of fresh wild salmon is at its lowest.'*
Besides that, they are trying to capture such "up scale”
markets as restaurants and "catch of the day" type retail
outlets, the same markets that are presently supplied by
foreign pen-raised salmon. So the aguaculturist's position
is that only foreign suppliers, not commercial fishermen,
will feel the effect.
However, the boundaries are not that neat in the real
world. Atlantic salmon, which the majority of Puget Sound
salmon farms raise, can be found on restaurant menus year- 
round across the nation. High quality frozen wild fish,
which usually filled the winter/spring gap are directly
competitive with farmed fish. And as production expands
more and more farmed salmon will be frozen thus increasing
competition with wild fish.'*
Whatever the impact farmed salmon will have on prices
and market shares for traditional fishermen will be
dependent on market development for salmon. And there is
some validity to aquaculturists' contention that year-round
availability of salmon will result in an increase of demand
for both farmed and wild fish in both the restaurant and
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retail markets. Also the excellent job of quality control
practiced by salmon farmers could force some badly needed
improvements in the handling of wild salmon, which would add
further strength to marketing Washington State fish. In the
end, of course, consumer preferences will determine the
relative success of different salmon products in different
markets. To limit production of a new and possibly better
product for the benefit of an existing one runs directly
contrary to the way private enterprise economies are
supposed to work.*’
In conclusion, although still small-scale, the
aquaculture industry has a proven ability to supplement the
health and diversity of the Washington State economy. While
the state has some definite comparative advantages over
other areas of the world - water resources, market
proximity, and an established aquaculture history - fitting
the industry into a heavily- populated area will be a
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CHAPTER VI: SUMMARY AND CONCLUSIONS
Although a new phenomenon to many who live along the
shores of Puget Sound, aquaculture can claim a long
history of development and use of the region's water and
shores. Beginning with the Olympia oyster at the turn of
the century and continuing on to the present, with the
development of net-pen culture techniques, the
aquaculturists of the Sound have shown themselves to be
willing to try new techniques. And with few exceptions
(eg. hydraulic clam harvesters) aquaculturists have shown
themselves to be responsible in their use of the Sound as
a renewable resource. This commenced with their fight
over pollution of the resource by the pulp industry in the
late 1920s and early 1930s and it continues to the
present, despite controversy over the future development
of the industry. In spite of its environmental concerns,
expansion of the industry within the Sound has met with
determined opposition from shoreline property owners,
commercial fishermen, and a number of environmental
groups. This can be expected to continue as population
increases and development of the shorelines around the
Sound continues to occur.
In view of these factors, the cautious approach being
taken by local and recently state government, would seem
justified if Puget Sound is to yield its greatest overall
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economic and social benefits.
The promise of major job increases and
entrepreneurial opportunities for isolated areas of Puget
Sound, such as promoted by many aquaculturists, may hold
true for other major sea farming regions of the world, but
are held suspect here. This is because unlike other major
aquacultural areas Puget Sound is the most prosperous
economic region of the state. And while total increase in
employment from ten salmon farms might be around 160-200,
this is not of a major significance when compared to the
wide variety of better jobs available in the region,
especially when the average annual wage of a fish farm
worker is around $19,000.
However, barring market limitations, the future of
shellfish culture and salmon is very bright for commercial
aquaculture. Experimental projects are underway for the
farming of other popular species, such as cod, halibut,
and sturgeon. Capital or technical expertise do not
appear to be a problem with the prospect of multinational
corporations becoming involved in Puget Sound aquaculture.
Finally, what this thesis has demonstrated is that
the aquaculture industry as a whole possesses a long
tradition of using the waters of the Puget Sound in a
responsible manner and continues to do so. The charge of
some opposition groups of a conspiracy between the state
(DOF/DNR) and privately held companies to install large
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aquaculture operations up and down the coastline of the
Sound is unfounded. The accusation made by aquaculturists
that their adversaries cloud the issue with environmental
and other concerns when their true objections to
aquaculture have always been aesthetic in nature has been
proved to a point. This may have had more to do with the
opposition's inability to prove their environmental,
navigation/use conflict concerns than anything else, but
aesthetics was found to be the number one concern of the
majority of cases reviewed. However, perhaps the most
important finding was that aquaculturists must gain the
public trust if the industry is to expand and prosper in
the inland waters of Washington State.
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Appendix 1. Map of Puget Sound and northern approaches
showing major water bodies. (Puget Sound Environmental
Atlas, p.93, 1987).
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Appendix 2. Locations of major recreational salmon harvesting
areas (Puget Sound Environmental Atlas, p.95, 1987).
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Appendix 3. Locations of major commercial salmon harvesting
areas (Puget Sound Environmental Atlas, p.94, 1987).
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Appendix 4. Locations of major kelp beds (Puget Sound 
Environmental Atlas, p.115, 1987).
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Appendix 5. Locations of geoduck beds (Puget Sound
Environmental Atlas, p.104, 1987).
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Appendix 6. Locations of Commercially harvested intertidal clam
and oyster beds (Puget Sound Environmental Atlas, p.105, 1987).
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Appendix 7. Locations of Commerciaiiy harvested subtidai
dam beds (Puget Sound Environmental Atias p. 107, 1987).
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